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PREFACE. 

^X^HE Authors of Orig^'nal Papers and Comj|;ilinication8 in the 

E resent Volume are, R. B. ; Joseph Reade, M. D.; Dytiseus; 

lemerobius; Mr Robert Banks; John Gough, Esq.; P.; A. B. 
C. D. ; Lieutenant Henry Kater ; Mr. J. Aston ; Professor Vince ; 
Mr. Daniel Dering Mathew; Dr. Clerke; Rev. J. Blanchard; 
Mr. T. Clifton; Mr. J. Wright; Mr. G. H. Willers; John Dick* 
Vinson, Esq.; Mr. John Martin; Mr. Richard Drew; Mr. John 
Tatum ; a Correspondent. 


Of Foreign Works, M. L. F. Lemaitre; M. Tonnelier; M. 
Theodore de Saussure; Christian Frederic Bycholz ; Mr. le Li* 
evre; M. Margucron ; Professor Lampadius; M. Vauquelin ; M. 
G. A. Deluc; M. Perperes; M. Planche; M. Depuvtren ; M. 
7'henard ; Mr. RolofF ; Mr. Giulio ; Mr. Bergman ; Professor Wur* 
^er ; M. CoileuDcscotils ; Mr. Klaproth. 


And of British Memrfrs abridged or extracted, Sir Joseph 
Banks, Bart. K B. P. R. S. ; Everard Home, Esq. F. R, S. ; Mr, 
John Middleton; Mr. Joseph Came; Dr. Alexander Marcet; Ma> 
jor William Lambton ; Arthur Biggs, F. H.S.; Richard Antony 
Salisbury, Esq. F. R. S.; C. H. Parry, ]$I.D. ; Mr. G. Irwin ; 
Rev. Thomas Falconer; Mr. William Hardy; Mr. James Dickson, 
F. L. S. ; V. P, H. S. ; H.'l. Colebiook, Esq, ; Mr. F. C. Daniel ; 
Lieute^iant John Bell ; Humphry Davy, Esq. Sec. R. S. M. R. I. A. ; 
JsiM%s Smithson, Esq. F. R. S. ; Mr.'W'illjana Garrard; Nevil Mas- 
kelyne, D. D. F. R. S.; Mrs. Hannah D’Oyley; Right Hon, Earl 
of Fife; David Day, Esq. 

The FJngravings consist of 1. Mr. Middleton’s Mode of Print- 
ing ; 2. Relistian Tin Mine; 3. Singular Strata in a calcareous 
Mountain near Cressy ; 4, 3. Ditto in the|Department of Doubs ; 
6. Draining of the Pond of Citis; 7. Yenite, a new Mineral Sub- 
stance ; 8. Mr. Hardy’s Compensation Balance; 9. Compensation 
Pendulum, by Mr. Henry Kater; 10. An irregular Production of 
the Cucuaiber ; 1 1 . Mr. Mathew’s Scapement ; 12. Plancbe^’s Ap- 
paratus for Succinic Acid; 13. Mr. Wright’s artificial Horizon; 
14. Mr. Daniel’s Life Preserver from Shipwreck ; 15. Lieutenant 
Bell’s Method of saving Persons from stranded Ships; 16. Com- 
pound Sulphurct; 17. New Properties of Tangents; 18. I^diatioii 
and Reflection of Cold ; 19. Mr. Richard Drew’s Balance Level; 
20. Mrs. D’Oyley’s Method of rearing Poultry. * 
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ARTICLE 1. 


An Attempt to ascertain the Time when the Potato (Solanum 
tu'Berdsum) was first introduced into the United tUngdom ; 
with some Account the Hill tVheat of India^ By the 
Right Hon, Sir Joseph Banksi Bart. K.B> P.R,S» 


The notes OD the introduction of the potato, which it is N<Meot1setsiA 
hoped will not be found uninteresting, were chiefly collected 
by my worthy and learned friend Mr« Dryaiider» some of 
them from authorities not easily accessible. Those on the 
Vheat, though not within the immediate object of this 'So* ^ 

^ciety, will, I hope, be considered as sufRcieotly interesting 
to be laid before them : could we trace tffe origin of any one 


of .our cultivated plants, it may, and probabj/ will, lead to 
the discovery of others. < 

The potato now in use (solanum tubWosum) was brought Potato uukm 
to England by the colonists sent out by Sir Walter Raleigh, , 

under the authority of his patent, granted by Queen Elisa- im, by 8b 
bedta. •• for discovering and planting new countries, not pos- 
eeised by Christians," which passed^^e great seal in 1584* 


* From the Trans, of the Hortkoltaral Sodsty, Vol. I, PSrt 1, p. 8. ^ 
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IKTEOD^lOK THE POTATO. 

of Sir Waltor's stikd in the same year ; others, 
ird one of whieh tvas Thomas Herriot, afterward 
as a mathematician, in )5S5 ; the whole however re- 
ly and probably brought with them the potato* on the ^ 
S7tb July, 1586. 

This Mr. Thomas Herriot, who was probably sent out to 
examine the country, and report to his employers the nature 
and produce of its soil, wrote an account of it, which is 
printed in De Bry's collection of Voyages, Vol. 1. In this 
account, under the article of roots, p. 17, he describes a 
plant called openawk : ** These roots,” says he, are round, 
some as large as a walnut, others much larger ; they grow 
in damp-soil, many hanging together, as if fixed on ropes ; 
they are good food, either boiled or roasted.” 

Gerard, in his Herbal, published ]5!)7» gives a figure of 
the potato, under the name of potato of Virginia; and tells 
us that he received the roots from Virginia, otherwise called 
Norerobega. 

The manuscript minutes of the Royal Society, December 
13, 1693 , tell us, that Sir Robert Southwell, then presi- 
dent, informed the fellows, at a meeting, that his grandfather 
brought potatoes into Ireland, who first had them from Sir 
Walter Raleigh. 

This evidence proves, not unsatisfactorily, that the pdtato 
was first brought into England, either in the year 1586, 
or very soon after, and sent thence to Ireland, without 
delay, by Sir Robert Southweirs ancestor, where it was 
cherished and cultivated for food before the good people of 
England knew its value; for Gerard, who had this plant in 
his garden in 1597 recommends the roots to be eaten as a 
delicate disl^ not as common food. 

It appears, however, that it first came into Europe, at an 
earlier period, and by a different channel ; for Clusius^^ who 
at that time resided at Vienna, first received the potato in 
169^, from the go^'ernor of Mons, in Haihault, who had 
procured it the year before from otie of the attendants of the 
pope's legate, under the name of tarateufii; and learned 
Iriiim him, that in Italy, where it was then in use, no one 
certainly knew whether it originally came from SpEiu, or 
from America. 


Peter 



INTttODUCTibir titi’VotATO. y 

l^eter Cieci^, in hia Chronide, pllnted in 1553* telW^iii^'Memlmed in 
chap. xU p. 49, that the inhabitants of Quito, and 
nity, have, beside mays, a tuberous root, which they cli^ 
and call papas. This/!!)lusius guesses to be the plant he 
received from Flanders ; and this conjecture has been con* 
firmed by the accounts of travellers, who have since that 
period visited the country. 

From these details we may fairly infer, that potatoes were General infih 
first brought into Europe from the mountainous parts of 
South America, in the neighbourhood of Quito ; and, ad 
the Spaniards were the 'sole possessors of that country, there 
is little doubt of their having been first carried into Spain, 
but as it would take some time to introduce them info use in 
that country, and afterward to make the Italian^ so well ac- 
quainted with them as to give them a name*, there is every 
reason to believe they had been several years in Europe, be- 
fore they were sent to Clusius. 

The name of the root, in South America, is papas, and in Ktymolcigy ot 
Virginia, it was called openawk; the name of potato was 
therefore evidently applied to it on account of its similarity 
in appearance to the battata, or sweet potato ; and oor po- 
tato appears to have been distinguished from that root, by 
the appellative of potato of Virginia, till the year 1640, if 
not longer ' 

Some authors have asserted, that potatoes were first dis- The sweet po- 
covered by Sir Francis Drake, in the South Seas; apd others, 
that they were introduced into Ehgland, by Sir John Haw- earlier.*** 
kins ; but in both instances the plant alluded to is clearly 
the sweet potato, which was used in England as a deKoacy, 

Hong before the introduction of our potatoes; it was imported 
in considerable quantities from Spain, and the Canariet, 
and was supposed to possess the power of restoring decayed Its reported 
vigour. The kissing comfits of Falstaff^ and other con* 

Ibctioiis of siiqilar imaginaiy qualities, with which our an* 

* Taratqufli signifies also truffles. 

t Gerard’s Herbal, by Johnson, p. 729. 

% ** Let it nin potatoes, and hail kiasiag comfits.” Merry Wives oC 
Windsor, Act v. Scene 5. 

Parkinson’s Paradisus Terrestris, p. 518. Gerard’s Herbal, 1697,* p. 

780. 

B 3 cestow 
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ceaion were dupedii wlxB principally made of these^ and* of 
erinjlf roots. 

The potatoes themselves wave sold by itinerant dealers, 
chiefly in the neighbourhood of tlie Royal Exchange, and 
purchased when scarce at no inconsiSerable cost, by those 
who bad faith in their alleged properties. The allusions to 
this opinion are very frequent in the plays of that age. 

fivery anecdote that tends to throw light on the introduc- 
tion, or on the probable origin, of plants now cultivated for 
use, is certainly interesting, even though it is not quite per- 
fect; I venture, therefore, to add the following* 

Small scrds Seven^r eight years ago, Mr. Lambert brought to me a 
small paper of seeds, on which was written, “ liiU Wheat 1 
opened it, and found the seeds contained to be scarce larger . 
than those of our wild grasses ; but when viewed through a 
lens, they perfectly resembled grains of wheat. 

Froduccd Of these seeds, he was so good as to spare me a few, 

of^the wdhiary ^ sowed in a garden, the remainder he sowed ; our 

size, crops very unexpectedly proved to be wheat of the spring 

kind, and the usual size, the grains of which were nearly, if 
not quite, as large as those of the ordinary spring wheat. 
Came from On this, Mr. Lambert applied to Mrs. Barrington, from 
whom he had received the seeds, for information of the 
countvy from which they came ; hut she had, among the 
multiplicity of seeds received by her about the same time^ 
forgot the exact history of them; all she knew was, that they 
came from India, b«it from wliat part of India, she did not 
recollect. 

From the writing^ on the paper, Wheal^'^ it is proba-< 
hie they cauif either from the Peninsula, or from the hilly 
country, tar within land from Bengal, as the province of 
Bengal itself is a flat alluvial soil, entirely level* 

Higlily dcsira- The hill wheat, however, is no doubt known to some per- 
orfgin *anT * * either are now in India, or have returned from 

whether wild, it into this country; and it is certainly a matter of some 
importance to know^ what they can inform us on the sub- 
ject of it ; especially wh^stber this wheat is a cultivated, or a 
wild plant ; as we shall, if the latter is the case, ascertain two 
of the greatest desiderata of cultivators ; the country where 

wheat 



STRUCTURE AND OPWcB ot THE STOMACH. 

grows spontatieoiisly ; and the nature of the grain in 
its oiigiiial state, when unassisted by the fostering haira of 
man. 


II. 

Observations on the Structure of the Stomachs of different Ani* 
mafs^ with a View to elucidate the Process of converting 
animal and vegetable Substances into Chyle* By Everard 
Home, Esq* F* S** 

HE observations on the stomachs of the porpoisef, and Fourth cavity 
of ruiiniiatiug animals, contained in two ^nrmer comnmni- 
cations, led me to believe, that the fourth cavity of the ruuii- divid-jrt into 
nant's stomach, while the animal is alive, is always divided, ‘■wo portion*, 
in a greater or less degree, into two portions, in one of which 
is included the plicated structure, in the other, the villous. 

In some genera, this division is permanent^ as in the camel 
and that tribe; in others only occasional, as in the bullock, 
deer, sheep, &c. 

If this opinion shotil<l be found to be true with respect to The food therc* 
animals in general, it will throw considerable light on f he 
processes carried on in the stomach, and lead us to conclude,' It. 
that the food undergoes two changes in it, the one prepara- 
tory to the other, and that it is the last of these, which forms 
the chyle. 

With a view to investigate still farther this very interesting 
Ihbject, 1 have been led to examine the internal structure of 
the stomachs of different animals. 

In this inquiry it will be found, that the same substances A rcgulargra^ 
are digested by stomachs varying considerably from each ^anijr 
other^, and mahg of these varieties can at present in no other maU. 
way be accounted for, than by referring them to the general 
principle, which pervades the structure of animals, making 
them run into one another by a regular series of minute 

* Aiiildged from the Pliilos. Trans, for 1607, Part II, p- K’9. 

f See oar last vul. 
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e1iang«6 of form, so^ to compose one connected chein^ 
fronJ^which we derive the fullest evidence of the power and 
vrisdoih of their Creator. 

Three different The stomachs of all ruminating animals have three dif*, 
th^tomach of first of these is cuticular; the second 

ruminants, has a secreting surface, thrown into folds, on which are seen 
the orifices of glands; and the third is smooth and more de- 
licate in its texture. 

In tbe^ollowing account* it will be found that three similar 
structures are met with in the stomachs of quadrupeds 
which do not ruminate, and that the gradation between the 
most complex and most simple stomachs forms a uniformly 
connecttd series, of greater extent than has been hitherto 
supposed. 

To complete the view of this subject is too extensive a 
pursuit for an individual, whose professional duties occupy 
BO large a portion of his time as mine necessarily do. All 
that can be expected from one so circumstanced is to give a 
general outline, leaving the minuter parts to be filled up by 
those who have more leisure, but by no means more zeal, 
for studies of this kind. 

As the object of the present inquiry is to determine with 
much accuracy as possible the shape the stomach puts 
on, while performing its functions in the living body, and tbe 
structure, which belongs to the different parts of its internal 
membrane. It became necessary to consider what would be 
the best mode of making such examinations. It was found, 
that the stomach ought not to be in a distended state at tbe 
time of the animal’s death, for when this is the case, the air 
) which is let loose^r even the shaking of the contents, elonh 

gates or stoetches the muscular fibres, so as to enlarge the 
cavity, and give it a form, by no means natural to it. This 
partly arises from the weakness of tbe muscular fibres«them- 
Death destroys hut principally from the effect of death upon Ibis 

iteVhres' which destroys the rigidity of its muscular fibres, so 
reverse of they become easily elongated, even when much short- 

which takes ^ped at the time death takes place. It is necessary to men- 
ury muscles”' circumstance,*^ us it is the reverse of what happens 

in tbe voluntary muscles, which are generally known to be- 
come rigid at that time, and it accounts for the form of 

the 


Best mode of 


stomach, to as- 
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shape and 
Structure. 
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the stomach having been much leaai^qnently noticed, tinn 
was natuially to be expected* § 

To come at the real fomnof the stomach, it must be teen ^ 
recently after death, before its muscles have been disturbed ; 
in this state a gentle and gradual distension with air shows 
both the permanent divisions of its cavity, if there be any, 
in the best possible manner, and also any occasional inusci;^ 
lar contractions, that are employed during life* 

The internal membrane is only to be met with in a natural 
state recently after death, since the secretion from the solvent 
glands frequently acts upon it, and destroys the surface, and ^ 
the slightest degree of putrefaction, which comes on very 
quickly in this cavity, prevents the nicer distinctionf of struc- 
ture from being detected. 

To make an accurate examination of the different parts best method 
of this membrane, it is necessary, that its folds should be the 
extended, and the mucus commonly found adhering to it membrane, 
removed; which inmost readily effected* and with the least 
disturbance, by inverting the stomach and gradually dis- 
tending it ; and in this state only can the relative situation 
of the different structures bo ascertained with exactness. 

In examining stoiiiuchs, with the attention directed to Often obscured 
all the circumstances above mentioned, it is found, that, in 
a recent state, the internal membrane is often completely 
obscured by mucus, which in many instances is inspissatedt 
and puts on the appearance of a ciiticulmr covering, from 
which it is with difficulty distinguished; in others it resem- 
d^les a fine villous surface, so very tenacious is its nature; 
and where the membrane is irregular it adheres with unusual 
^rmness* • 

The internal membrane of most stomachs iw found to be Much more 
considerably move extensive than any of the other coats, generaUhan 
and much more so than it appears to be on a superficial ex- the other coatiu 
aminatioQ ; fq£ it is not only thrown into longitudinal and 
tnansverse folds, but is subdivided by slight fissures into a 
number of small portions varyin*g in, shape and site in dif- 
ferent parts of the same stomach, but generally smallest 
near the pylarns. This appearanc^was at first mistaken for 
the real internal structure of the membrane; but when in- ^ 
uerted and distended, so as to be put upon the stretch, all 

thme 
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tliese disfippear^dy and^lt beceitie vety thin and smooth. 
This^is seen most readily in the human stomach, bnd in 
those' cf camitrorous animals. 

Cannot per- Such distention enables us to examine the internal stnic- 
foimits func- parts, but this' is not to lead us away from their 

overdisiended. more natural appearance; since the functions of this meip- 
brane could no more go on were it unfolded to a great ex- 
tent, than the musfnilar actions of the outer coat, in ati 
overstretched state of its libres. 

H«nce a child In proof of this observation, I have known an instance of 
too a child three years old, who, being left al 6 ne at dinner, ate 

80 large a quantity of apple-pudding, that it died, which 
raised suspicion of its having been poisoned. On exami- 
nation after deaths the whole stomach was distended to its 
utmost extent, and rendered quite tense, which was the only 
apparent cause of the child's death. 

Mr. Home next proceeds to describe the stomachs of a 
considerable number of ahimals, his ahie and minute ex- 
amination of which is illustrated by several excellently en- 
graved plates; after which he gives the follonring general 
observations. 

Fiocess of di- In the stomachs of ruminating animals, the processes the 
gestionniost undergoes before it is converted into chyle are more 

Sninng ani- complex than in any others. It is cropped from the ground 
mals. by the fore teeth^ then passes into the paunch, where it is 

mixed with the food in that cavity ; and it is deserving of 
First ^tage of remark, that a certam portion is always retained there; for 
this process, ^ftbough a bullock is frequently kept without food seveif 
days b^ore it is killed, the paunch is always found more 
than half full; antf as the motion in that cavity is known to 
be rotatory by the air balls found there being all spberioal or 
oval with the hairs laid in the same direction, the contents 
must be intimately mixed together; the food is also octed 
on by the secretions belonging to the first a^d second cavi* 
ties; for although they are lined with a cuticle, they have 
secretions peculiar to them. In the second cavity these sqa- 
pear to be conveyed through the papillae. Which in- the deef 
are conical ; and when examined by a lens the foMts of frhtch 
is j an inch, they are found to have three distinct oridees, and 
that part of each papilla nexjt the point is seimtvatisparMi; 

Thesn 
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These secretions are ascertained hf V>r. Stevens’s estpert* 
ments to have a solvent power in a slight degree, 
vegetable substances contaiil^d in tubes were dissolved in 
^ the paunch of a sheep** 

llie food thus mi^ed is returned into the mouth, where Seraud stafe* 
it is masticated by the grinding teeth ; it is then conveyed 
into the third cavity, in which it would appear from the 
gast let loose, that a decomposition takes place, and 
thence it is received into the upper portion of the fourth 
cavity. 

The changes which are produced on the food in the first The 4th tio. 
three cavities are only such as are preparatory to digestion, 

^d it is in the fourth alone this process is carriedfi>t]. In tiun. 
the plicated poition the food is acted on by the secretion of 
the solvent glands ; and in this portion of the cavity of the 
deer*s stomach small orifices are seen in the internal mem- 
brane leading to cavities, the sise of a pin’s head, which I 
consider to be the openings of these glands, since they bear Formation nf 
some resemblance to those of other stomachs. In the lower pfeiedVn mliti 
portion the formation of chyle U completed. lowci porfioa. 

In birds with gizzartls the food goes through^ery similar Bird? with gia 
changes; it is picked up by the bill, which in siiiuller birds ^‘***^*' 
separates the husk fmin the seed, it then passes into the 
crop, where it is acted on by the secretions of that cavity, 
after which it is received into the gizzard, to undergo the 
same change produced by the grinding teeth uf the rumi- 
nants ; the secretion of the solvent glands is tlien poured 
fipon it, acting upon the nutritious part before it is spread 
upon the glandular structure at the orifice of the gizzard, in 
which last situation it is formed into chyle. 

In the whale tribe, the first cavity, althougli lined with Whale tiibs, 
a cuticle, has secretions peculiar to it, and therefore cor- 
responds with the first and second of the ruminants, and 
with the crops of birds with gizzards: it answers however u 

if Disa$rtafio Phymlogm inaugwraUs dUmentorum nneoetione, Au- 
tfir€ l^dwardo Steveiu, E^inb. 1777. 

f Mr. Da?y and Mt. W Brande examin^ this gas, and found U to be Not the fer- 
infitiUmable, and nut to couuin carbonic acid 3 which establishes adif- muntalSve pro- 
fvreace bstuesn tjijs i^rocuss an4 furmealatio|i. 



•0 


* nBve^93t..Jipm onios or xhs stomach. 


Different from 
the ruminating 
tribe, though a 
similarity in 
Structure. 


AnimaTs nrar« 
«;t to ilic ru- 
minants. 


Hare and rab- 
bit. 

Kuminatr oc- 
cagionaSly. 


purpose by IU#Balviug its contents suiQciently to 
prei^nt the nec^sity of rumiEiation* or the use of a giz;wrd. 
Tbe s^cid cavity performs same office ab ihe plicated 
pc^ion of the fourth cavity of the ruminant, aud the fourth 
io that iu which the chyle is formed. This oomplex struc- 
l|iire of the stomach in the whale tribe, although it gives it 
aa appearance of great similarity to that of the ramlnaot, 
if not at all formed on the same principle, since the ad« 
di^onal cavities in the ruminant are to prepare the food for 
the process of digestion ; while in the whale tribe no such 
preparation is required ; but as the hslies they feed upon are 
swallowed whole, and have large sharp bones which would 
ii^ure ai;y surface not defended by cuticle, a reservoir be- 
came necessary, in which they may be dissolved and con* 
verted into nourishment, without retarding the d'^gestion 
of the soft parts. The very narrow communicatioa between 
the secoqd, third* and fourth cavities, resembles the open- 
ii^ between the cardiac and pyloric portion in fisUas. 

. The stomachs pf this tribe of animals are therefore in- 
troduced here, as being next in order with respect to 
the complexity of parts* and having by the division of them 
fod me to the present investigation, although it is by no 
means their proper place, with respect to their mode pf di- 
gestion. 

The animals, nearest allied to the ruminants in. their mode 
of digestion, are those which, like them, retain a portion of 
food in the cardiac extremity of the stomach, that it may 
undergo a change, before it is submitted to the action of 
the, solvent liquor; aud when so hard as to render it neces- 
sary, return it again into the mouth* to be masticated 9i 
second tiine«i. 

The bare and rabbit are of this kind ; the cardiac portion 
of the stomach is never completely emptied, and they pccpr 
stonally ruminate. In proof of both these foots, a rabbit, 
which had been seven days without food, dieS, and the car- 
diac portion of the stomdch was found to contain more 
than half of its usual quantity of contents; they were 
rather softer than common, and a number, ampunting to 
50 oiT 60 of distinctly formed pellets, the size of shot, were 
collected together in the cardiac extremity, iminodiateiy 

belpw 
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below the oesophagus* These cooUL^not have been 
at the time of eating, since in seven days the action 
stomach would have destroyed their shape. They miilt 
i therefore have acquired it by the animal chewing the cud* 

This second class of ruminants have no cuticttlar Uniag Their dlfier- 
to their stomachs, which may arise from their being moife from the 
cautious feeders than the others, so that they are not liable 
to receive into the stomach any thing which can injuro its 
internal membrane. All that portion of the stomaebi w4neh 
corresponds with the first cavity in the true ruminant^ has 
one uniform stmctore, and is covered with a viscid muasib 
but beyond this there are orifices, which I believe belong to 
soli'ent glands of a very small sijie; and toward tha pylorus, 
the glandular appearance is of a different kind ; so that in 
these stomachs the changes thofood goes thioogb correspond 
very closely with those it undergoes in ruminants. 

The next order of animals with respect to digestion con- Reaver and 
sists of the beaver and dormouse. These, both in the shape 
and general appearance of the stomach, as well as of the 
teeth, bear a close affinity to the hare; but they have a glan* 
dular structure peculiar to them, which seems to correspond 
with the solvent glands of other animals; and as the dor- 
mouse empties its stomach completely, there is reason to be* 
lieve, that the beaver does so likewise, and that neither of 
them ruminates, since the regurgitation of the food would be Probably do 
attended with difficulty from the situation of these glandular rummaie. 
structures; and it is probable, as they do not ruminate, 

*the increased secretion of a solvent liquor renders it unne- 
^ cessary. 

The changes the food undergoes in^these stomachs are Link between 
only two; it is acted upon by the secretion froJu the solvent and*^camb^”*^ 
glands, and afterward converted into chyle by the secretion ruus. 
of those near the pylorus. This is a less complex process 
than in man^of the stomachs not yet taken notice of, and 
is exactly similar to what takes p]ace in carnivorous animals ; ^ 
it may therefore be considered as a connecting link between 
the ruminating and carnivorous stomachs. ' 

After these, which form a regular series from the rumi* Watsmt. 
are the stomochb with cuticular reservoirs, in which 

• the 
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the fbod is inaceratec^, before it is submitted to the process 
of digestion. Animals of this kind are the water rat, in 
which there is a permanent division between the cuticular 
cavity and the digestive part of the stomach ; the common ‘ 
rat and the mouse, in which there is only a muscular one. 
The cuticnlar lining is thick and impervious ; beyond it is a 
glandular part, that secretes a mucus found adhering to its 
surfoce ; and farther on are orifices, which appear to belong 
to the solvent glands. These animals do not ruminate, and 
there is a kind of proirision in nature to prevent regtirgita- 
tioa of thefood. When kept without food for several days 
they completely emjity their stomachs. 

The birse and the ass, although animals in all other re- 
spects different, correspond so very closely in the structure of 
their stomachs with the rat and mouse, that their stomachs 
must be considered of the same kind. 

In these the food is rendered easy of solution by re- 
maining in the cuticular reservoirs; it is then acted on by 
the solvent ii<)uor, and in the pyloric portion converted into 
chyle. 

The stomach of the kanguroo, from the peculiarities of 
its structure, forms an iuteribediate link between the stoi- 
machs of animals which occasionally ruminate, those which 
have a cuticular reservoir, and a third kind not yet noticed, 
with processes or pouches at their cardiac extremity, the in* 
ternal membrane of which is more or less glandular. The 
kanguroo is found to ruminate, when fed on hard food. 
This was observed by Sir Joseph Banks, who had several oB 
these animals in his possession, and frequently amused him^ 
self in observing thtir habits. It is not however their con- ** 
stant practice, since those kept in Exeter Change have not 
been detected in that act. This occasional rumination con- 
nects the kanguroo with the ruminant. The stomach imv- 
ing a portion of its surface covered cuticle, renders it 
^milar to those with cuticular reservoirs^ and ?he small pro- 
cess from th|e cardia gives it the third distinctive character; 
indeed it is so sniall^ that it would appear placed there fof , 
no other purpose. * 

The kanguroo's stomach is occasionally divided into a 
grater number of portions than any other, since every pari 
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of it, like a portioti of intestine, can bftisntracted aepcnlbl^t h**^DortS* 
and when its length, ai>d the thinness of its coats are powni^ 

dered, this action becomes necessary to propel t^e foqid from 
^ one extremity to the other. Such a structure of stomach 
makes regurgitation of its contents into the mouth very ea- 
sily performed. I’he food in this stomach goes through sc* 
vefal preparatory processes ; it is macerated in the cutkmlgr 
• portion ; it has the secretion from the pouch at ^be cardia 
mixed with it ; and is occasionally ruminated. Thus pre* 
pared, it is acted on by the secretion of the solvent ghm4s» 
which probably are those met with in clusters in the epUFse 
of the longitudinal bands, and afterward converted by the 
secretions near the pylorus into chyle. 4 

The animals, whose stomachs have processes or pouches Animab with 
at their cardiac extremity, are the kangaroo, hog, pecan, fh* 
hippopotamus, and elephant. 

The pecari^s, stomach bears the nearest resemblance to Pecari. 
those with cuticular reservoirs, having a portion of its surface 
lined with cuticle ; but k only extends to a small distance 
from the termination of the oesophagus, and is not continued 
over any part of the great curvature. 

The hippopotamus's stomach I have i>ever seen, andDau* Hippopotami!* 
benton's description and engravings are taken from that of 
a foetus; so that the structure of its minute parts is imper- 
fectly known ; but there is no doubt of there being a large 
pouch on each side of the cardiac portion, and there U rea«* 
son to believe, that no part of the cavity of the stomach is 
lined with cuticle. 

The elephant’s stomach is the most simple of this kind. Elephant. 

It has no cuticular lining ; the elongatioA at the cardia is 
only a continuation of the general cavity, distinguished from 
it by the membranous septa ; and the broad one may act as 
a valvf , and occasionally preclude the food from passing. 

In these stomachs the pouches at the cardia can only be 
connected with^be preparation of the food, softening it by 
means of their secretions, or retaidiug it within their cavi- 
ties;. the other glandular structures are similar to those in the 
ass and rat, only more conspicuous. ^ 

J[t is deserving of remark, that the iaternal structure of In phyifJJirouf 
tha stomachs fitted for^digestiug vegetable substancc9« cor- 

respond*}^ 
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tfie Moniadh tie^»pf6^ tobs^tft the kind of teeth, then it has b#etr 
gittrfWilty %iirpp^ The animals with chissel teeth 

teeth than have'M ttnifbmifty in the stmcfure of their stomachs ; those 
of the beavter and dormouse bein^ of one kind ; the hare'il 
tfdd ti(hljifs of another; the squirrel’s 6f a third, resembling 
thttt of the moiikej ; the guinea pig’s of a fonrth, differing 
froitt that of the squirrel, in there being a greater dispropor- 
tion between the thickness of the coats of the cardiac and 
pylbitic portioneis ; the rat tribe of a fifth, which resembles 
theatomach of the horse and ass, animals Whose teeth have 
a tiJty different form. 

Greater analo- On the other hand, all the ruminants with horns have one 
structure of stomach ; all those with figlittng teeth another, 
veapomof as Has been obshrred in a former paper; also all the animals 
fence. projecting tusks have die pouches'^ the cardia; which 

appear to be peculiar to them, although there is no connect 
tion we yet know of between these weapons of defence and 
the stomach. 

Elephant. As the elephant’s grinding teeth are the best fitted for 
preparing vegetable food for digestion, so the stomach in its 
structure approaches nearer to those of carnivorous ani- 
mals. 

The stomachs of which the structure has been hitherto 
conndered belong to animals that feed on vegetables, and 
chiefly on the leaves, roots, an4 branches of plants. In the 
Animals that gradation towards carnivorous stomachs, we are next to take 
feed on fruits, notice Wf those that belong to animals whose principal food 
is the fruits of trees, which appear to require less preparatitAi 
for the process of digestion ; of this kind are the stomachs of 
the squirrel and fnonkey. These in their general appear- 
ance liesemWe very closely the human stomach ; at least the 
fbw opportunities, Which have occurred to me of examining 
them, have not enabled me to detect any circumstance^ in^ 
which they differ. ^ ^ 

Human sto- The human stomach appears to be the uniting link be- 
tnach. tween those that are fitted only to direst vegetable ^b- 
stances, and those that are entirely carnivorous ; and yet we 
find in its internal structure it is in enery material respect^ 
^iler to those of the monkey and squirrel, which ofily di- 
gcift vegetable productions, and also equally similar to flnDiie 

af 
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of earoivorous animals. - From tlria*R wOnid apfMMV 

many parts of vegetables are as eanfy digested as aaittaal 

substances, and require the same organs for that purpose; 

but others again require a particular preparaliOny without ^ 

which they oarmot be converted into chyle ; of these last 

the principal are the grasses, which the humn stooiach is Grasses notdi- 

nriUble to digest. g«ablebylt. 

The human stomach is divided into a cardiac and i^lorio Divided into 
portion, by a muscular contraction similar'to those of other pwuons* 
animals ; and as this circumstance hu not before been tsiketi 
notice of, it may be necessary to be more particnlar in de« 
scribing it. 

The first instance, in which this muscular contraotnm was First inswasa 
observed in the human stomach, was in a woman, who died observed, 
in consequence of beifig burnt. She had been unable to take 
much nourishment for several days previous to her death. 

The stomach was found empty, and was taken out of the 
body at a very early period after death. It was carefully in- 
verted to eicpose its internal surface, and gently distended 
with air. The appearance it put on has been already de- 
scribed. The contraction was so permanent, that after the 
stomach had been kept in water for several days in an in- 
verted state, and at different times distended with air, the 
appearance was not altogether destroyed. 

Since that time 1 have taken every opportunity of eka-Geneial: 
mining the human stomach recently after death, and find 
that this contraction in a greater or less degree is very gene- 
rally met with. The appearance which it puts on varies : but varies in 
sometimes it resembles that of the ass, so that this effect U 
not produced by a particular band of muscular fibres, biit 
qriseH from the muscular coat in the middle p^ion of 'the 
stomach beirtg thrown into action : and this for a greater or 
less eacteivt, acl^ording to circa mstances. When this part of 
the stomach is examined by dissection, the muscular fibres 
ore not to be distinguished from the rest. 

If the body be examined so late' as %4 hours after death. Seldom observs** 
this appearance is rarely met with, which accounts for its not 
having before been particularly notice. 

Perimult found a contraction somewhat similar in a lion’s Lion’g«t^*eh 
stomach, which appeared to him extraordinary, as it was 
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wijtfa ii|t,4»iiieiQgt^ce out of four^that were examined* 
Hegtvesadrawijigof. theapp^rancet but makes no oom^ 
on tbe Gaqse of the ca>i)f raction *. 

finding. tfaiecc^itraction was met with, when the human^ 
atomach iras nearly empty* 1 endeavoured to produce it in 
th^ cat, by having the stomach emptied by means of an 
emetic a short-time before tlie animars death* This did mot 
however succeed ; for although in tlie contracted state the 
line between the cardiac and pyloric portions was very dis- 
tinct, and the last more contracted than the former, yet 
upon distending the stomach with air, the middle portion 
relaxed equally with the rest. The contraction at this part 
is therefore only *0 be seen, v'hcn these fibres have acted in- 
dependently of the others ; which takes place while the func- 
tions of the stomach are going on, but cannot be artificially 
produced* 

In examining the stomach of a dog in a contracted state, 
and afterward when it was distended, the line between the 
two portions could be distinctly perceived, even after the 
contraction was destroyed, by the longitudinal folds of the 
internal membrane of the pyloric portion all terminating 
there. 

That the food is dissolved in the cardiac portion of the 
human stomach, is proved by this part only being found 
digested after death ; the instances of which are sufficiently 
numerous, to require no addition being made to them. T'his 
could not take place unless the solvent liquor was deposited 
there. Mr. Hunter goes so far as to say, in his paper on 
this subject, “ there are few dead bodies in which the sto- 
mach at its great end is not in some degree digested.” ^ 

* La conE>rmation du ventiicule 6toit particuli^re, et bien different sa 
ce sujet de ecU^, que nous avons trouves aux autres Uom* gue nous 
avons cliRscqu«£S, ou le ventricule etoit semblable k celui des chiens et 
des chats 3 ayant un fond ample et large v.crs Tprifice sup^rieur qui alloit 
toujours en s'^trecissant vers le pylore 3 mais celuiaci avoit le fond se- 
pare en deux, en quelque ^fa^on comme les animaux qul rumioent. 
Ce forme particuU^re du ventricule n'etoit qu*eu un seal des quatre ani- 
maux de cette esp^e que nous avous disseques, s^voir deux liom et 
deux lionnes . ^ 

Mimoira pour servir d iPiluioire NaturelU dis Jnimaiutf dnttdM jmr 
M. Perraulq Fol. £d. 1676. 
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T|iat the chyle is not formed, there, aim also that it is ^oiat t>ut the chyle 
pletaly formed before the food passes through the pylorus, is 
proved by <.hc result of some experiments. of Mr* Hunter's^ 
made upon dogs in the year 1760 ; and as they were instituted 
for a very dilferent purpose, — that of determining whether the 
gastric juice is acid or alkaline, — the results were detailed 
without any possible bias, 

. The stomach of seven dogs were examined immediately Dogs examivH 
tter death, which took place while digestion was going on ; 

'ific among other observations the following appear among Mr. 

Hunter’s notes made at the time : 

In all the dogs the food was Icas^ dissolved, or even 

“ mi.sed, towards the great end of the stomach, but became 

more and more so towards the pylorus ; and just within the 

** pylorus it was mixed with a whitish fluid like cream, which 

** was also found in the duodenum/' ^ 

He afterward adds ; It is plain, that digestion is com^ 

pleted in the stomach, as none of t|ie crude food is found 

** beyond that cavity ; and even within the pylorus there is the 

** same white fluid, that is met with in the duodenum/' 

From the result of these experiments, as well as from the Glandstliatsis 

analogy of other animals, it is reasonable to believe, that the c*^^**^ 

, , . , r ^ , vent liquor, 

glands situate at the termination of the cuticular lining of the 

ffisopiiagus, which have been dobc riled, secrete the solvent 

liqdor, which is occasionally poursd on the food, so as to 

intimately mixed with it before i^ is removed from the cardiac 

portion : and , the muscular contracticn retains it there, till 

tliit takes place. 

Such contraction being occasionally required in the sto- Curvature of 
mtcb, accounts for its being more or less bent upon itself, 
which renders it more readily divided into two portid&is by the * 

action of the muscular fibres at that part where the angle is 
formed.* 

It accounts foremen occasionally ruminating, a process, Men occasion* 
which, without such a contraction, could hardly take place. rummate. 
That some men ruminate, the accoiuiU of authors are 
ciently explicit to put beyond all doubt; particularly the in* 
stances collected by Peyer from Fabricius ob Aqmpmdinit apd 
ethers, as well as from his contemporaries, in all six or seven 
Voi..,XX,«<-May, 180S. C . instances. 
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not discharged 
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stomach. 


Indigestion. 


insiatitie^. werdf examined after deaths In ene 

of them tHe c^sbphagos Was onusnally muscular^ but nothing 
particalar Avas ttiet with in the^tbmach r in the other, nothing 
issaiJ of the <)Pdophagujii but tHe internal surface thesto^^ 
teach was Very rough. 

The fact, howeter, does not rest on these authorities, hince 
a case of this kind has come within my own observation. 

The instance* to which I allude, is a roan 19 years of age, 
bliQd, and an ideot from his birth, who is now alive. He is 
very ravenous, and they are obliged to restrict him in the 
quantity of his food, since, if he eats too much, it disorders his 
bowels. Fluid food does not remain on his stomach, but comes 
bp again. He sWallows his dinner, which consists of a pound 
and a half of meat and vegetables, in two minutes, and in 
about a quarter of air hour he begins to chew the cud. I 'was 
once piesent on this occasion. The morsel is brought up from 
the stomach with apparently a very slight etfort, and the raus- 
clesof the throat are seen in action when it comes into tbu 
mouth ; he chews it three or four times, and swallows it ; 
there is then a pauscyand another morsel is brought up. This 
process is continued for half an hour, and he appears to be 
more quiet at that time than at aUy other. Whether the re* 
gurgitation of the food h voluntary or involuntary cannot be 
ascertained, the roan being too deficient in understanding t<^ 
give any inforroation on the subject. 

This contraction of the stomach also explains thc'circum* 
stance of its contents libt being completely discharged, by the 
first effect of an emetic, which only empties the cardiac ]}br- 
tion: the contraction preventing the pyloric poition frotn be- 
ing eropried till the violence of the straining ceases, at which 
thne relaxation takes place. 

ItMtay also enable us to account for many symptems that 
occur in the diseases of this organ, particularly the vMeat 
cramps; to which it is Kable : as from the satUHtion of the pain 
they probably arise frospipreternamhil contractions of these 
musCUlfaT fibres. other' hmsd, the indigestion' met 

with in debilitated 'atamaehs may proceed from this part liav^ 
ing test its proper dc^gme of faction, mid therefore thedbod is 

not 
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not retaifiied in it 10 as to be Acted di by the different seere* 
tiotn. 

This hoveter is not the fdaee to enter into these subjects; 
the object of the present investigation has been to collect 
%cts in comparative anatomy, that may throw light upon the 
eonverston of the food into chyle, and to abstain as much as 
p^siblefirom all matters of opinion; — ^no easy forbearance in 
going over ground, that has given rise to so many theories, and 
which the mind cannot contemplate, without forming a variety 
t)f conjectures. 

The stomach of the truly carnivorous quadruped ap))ear8 Truly camho- 
to be made up of the same parts as the human. In the lynx, resemble the ^ 
the different structures are more strongly marked, the solvent human, 
glands are more conspicuous, the pyloric portion is more bent, The lynx, 
which renders the division between it and the cardiac more 
distinct, the muscular coats of the pyloric portion are much 
stronger, and on its internal surface glands are very obvious, 
which are not to be observed in the human. 

The stomachs of some carnivorous animals have glandular PA^nliarlties in 
structures peculiar to them; these are in the pyloric portion; 
there are also similar glands in the stomachs of some grami- 
nivorous animals, as has been already explained. The follow- 
ing may be mentioned as instances of this kind. 

In the lynx, a glandular zone surrounds the orifice of the 
pylortts. 

In the mole, there is a similar zone. Mole. 

In the stoat, and annadillo, there is a glandular structure snd sr- 

madillo. 

near the pylorus. 

In the sea otter, there is a glandular structure extending Spotter, 
from the pyloric portion into the duodehffm, described in a 
former, paper. . * 

In tracing the gradation from carnivorous quadrupeds to Gradation 
birds t)f prey, it would have been natural to expect, that 
bat, which has uyngs, and lives on animal food, should form of prey, 
an ifitcruiediate link : this, howevei^ is not the case; the sto- 
maefa of the long-eared ba| resembles those of small camivo- * ' 
rous quadrupeds ; that of the vampyre bat, which will be Vampyre. 
found to live on vegetables, has more the ajqpeatance of ,an 
iuteftitie, and may, from its form, be mistaken for the 
C 2 • csstum 
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t 

stuvctube A|^b orriei^^p the stomach. 

caecum and colon ; in tlBsrospoct it approaches the 

and still more closelyt the kanguroc^at; its cardiac porlioa 

is shorter, and its pylork longer^ than in the stomach of that 

animal, and there is no valvular structure at the orifice of the 

cardia. 

The only real link between the stomachs of quailrupede 
and birds is that of the oriiiLhorincluis, which, however/ U 
more an approach to the gizzard, being lined with a cuticle, 
containing sand, and having the same relative situation to the 
oesophagus and duodenum. The food of this animal is not 
known; it is probably of both kinds; the paprllie at the py- 
lorus, which appear to be the excretory ducts of glands, are 
peculiar to it. 

The stomachs of birds of prey arc formed upon the same 
principle as those of carnivorous quadrupeds, but their cavity 
is more a continuation of the (Esophagus, and the solvent 
glands are more conspicuous and nitmerous. Both these dif- 
ferences may be accounted for from their swallowing their 
prey whole, or nearly so; which requires a more direct pas- 
sage into the stomach, and a greater quantity of secretion from 
the solvent glands, than when the food has undergone masti- 
cation. The cardiac portion of these stomachs is very distinct 
from the pyloric. 

In snakes, turtles, and fishes, the stomachs have the same 
characters as in birds of prey, but the cardiac and pyloric 
portions are still more distinct from each other, and the sot* 
vent glands are in general distributed over a larger surface of 
the cardiac portion. t 

From the series of facts and observations which have been 
adduced, tlic folldwing conclusions may be drawn. ^ 

That thb solvent liquor is secreted from glands of a some- 
what similar structure in all animals, but much larger and 
more consjpicuous in some than others. * 

That these glands are always situate nearj^he orifice of the 
cavity, the contents of which are exposed to their secretion. 

That the viscid substance, found on the internal membrane 
of all the stomachs that were examined recently after death, 
is reduced to this state by a secretion from the whole suiface 
of the stomach, ^vhich coagulates albumen. I'bis appears to 

be 
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bf proF04| by cv^ry part of the fourth cavity of the calfs 8to« 
mach having the property of coagulating milk. 

'rhiepfsaptrrty in the general secretion of the stomach leads Weakito- 
to an opinion, that the coagulation of fluid substances is ne« 
ccssRTy their being acted on by the solvent li<|UOt| and a feed, 
praicticat ^Observation of the late Mr. Hunter, th^mak sto^ 
in ache,c$ir digest only solid food, is in conhrmatioa.of it. 

That in converting animal and vegetable substances i^ato 
ckyle, the ibpd is first intimately mixed with the general 
cretion of the stomach, and after it has been acted on by them, 
thesp^eptdiciaor h pomisd upon it, by which thp nutritious 
part is dissnlvod* This solution is afterward conveyed ipto 
the pyloric portion, where it is mixed with the secretions pe<v 
cpliar to that cavity, and converted into chyle. 

The great strength of the muscles of the pyloric portion 
of some stomachs will, by their action, compress the con* 
tents, and separate the chyle front the indigestible part of the 
food. 

in animals whose food is onsy of digeslioo, the stomach 
consists of a cardiac aud pyloric portion only ; but in those 
whose food IS diilicult of digestion, other parts are superadded, 
in which it undergoes n preparation before it is subiniUed to 
that process. 


III. 

Description of a Machine for Vrinting Paper Hangings. 

^ Mr. John Middleton, ^ Mar 

J^y this machine the printer works with greater facility and Advantages ot 
dispatch than in the usual wayt and the tereboy, who could 
with great difiicplty serve one sieve, can by its means serve 
two with ease to l^msclf. for (his imp^oyeinent the honorary * 

silver n^edal was vOtpd ^o My. Middleton by the Society of 
Arts. The following description shows the natpre of this 
apparatus for facilitating the opeyatinns in paper- staining, and 
the apd dark grounds. 

* Ffom tW^jNsuiiMcItions of the Society of Arts, for 1807, p. 13^ 
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Method of printing tigU Grounds, 

* c 

Description of IPI. I, fig, 1. A, the printer’s table cavered with a soft blan* 
the apparatus, woollen cloth sicre on which the colour is laid 

and spread by a boy (called the tere-boy) with a hair brush. 
This cloth sieve is laid upon a leather sieve impervious to wdf, 
and it floats upon some gum liquor, in a wooden vessel C. 

D, D, two cords of 3S feet long, stretched from the table 
A to the other end of the room, and kept tight by a weighs 
atB. " 

F, F, an endless cord, passing round a grooved whM O 
under the table, over a pulley H, in the side of the table, and 
and over another I, at the other end of the room. Its use is 
to carry the cross-piece K, called the traverse, which is fas* 
tened to it. 

L, is a wheel fixed on the same^axis as the wheel G, but on 
the outside of the boarding of the table ; it has three pegs 
pmjccting about four inches from its face. This wheel is 
moved by the printer setting bis foot on one of the pegs. 

Fig. ?, is the traverse oh a larger scale. M, M, are two 
pieces of wood connected by a hinge at N, and when closed 
are retained in that position by a ring O, put over the ends of 
them: i t is connected with the endless cord, by a staple P on 
one side, and another staple on the other side, and slides along 
the cords D, D, by means of two pullies R, R. 

Method of The operation of printing commences by putting one end 
printing light of the paper to be printed (which is 12 yards long and 20 
.’* inches wide) between the divisions of the traverse (fig. 2), ami 
fastening it there by thii ring 6. The other part of the paper] 
except whde lies on the printing table, is wound round the 
irdfdr 8. The workman takes op the printing Mock with his 
right hand, dips the face of it on the woollen dnih tfti the 
^ sieve, wbidh the tore boy had previously sp^ad with colonr,^ 

and'then places the block ^on the paper to be printed, giving 
it two or three smart strokes with a leaden mall held in his 
left hand he ihefi removes the block to supply St wiih mote 
cotour from the sieve ; and during tfiis operaCteh sets his loot 
upon the peg in the^eei; and as^ha reeerdts Us npdlhl piN 
^ sitioh to bring, the ^lock over the table, his fhot presses the 
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peg 3o>»n iifto the position which, by means of the wheel 
(>, endless cord F, and traverse K, draws the paper forward 
on thp table just the propei: 3ist4fice Co pi^int again, Whaa 
the whole piece is printed, the tere-bpy^goe)i.t9 the end of the 
room* loosens the paper from the traverse, and hangs it up to 
dry in folds> on loose sticks placed across racks attached to 
the ceiling. 


Method of printing Dark Grounds. 

The table and sieve for the colour are the same as ia print* Method of 

. » . ' printing dark 

ing light grounds. The difiereiice of printing consists in ap* grounds, 
plying the colour from the block upon the tabic, by ineaiisof 
n lever, instead of striking the block with a mall ; the pressure 
of the lever forcing a greater quantity of colour Upon the pa- 
per and in a more even manner. 

T, the axle of the lever,^ Y, the arm (15 inches long) to 
which the power is applied by means of a rope U, fastened tq 
it, which has a treadle W at its end. for the workman to place 
his foot upon. X, another arm (6 inches long) to which is 
jointed Y, a long pole, the end of which is applied* to the back 
of the block 3, when the pressure is given. 

Z, an arm on the other side of the a^le T, to which a wqighl 
is hung to balance the pole Y. 

Fig. 3, shows a section of the axle T with the arips V and 7f 
projecting from it, and the manner in which the arm X is con* 
nected by a joint with the pole Y; the excellence of this 
painci pie ^ depends upon the very great increase of power, 
which is given by bringing the pole pear the centre of the joint 
#r axis. • 

The paper being placed upon the table as in planting light 
grounds, and the workman having placed his block, furnished 
with qplour, upon the paper to be printed, ho puts his foot on 
the treadle W, attached to the cord Uj t^kes the pole from be^ 
hind the piece oT wood 4, and applies i|s end upon the block 
U, and pressing down his foot inak^ the impression from thp 
block upon the paper. He then lodges the pole behind the 
piece of wood 4, to bp out of the way ; he next removes the 
Mock to furnish it agein with colour, and draws the paper for- 
ward for another impiieiWPt.hy dm fuimrwhneh described 

ia^lonner mode. * IV. 
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An‘ Account of the ReUstian Tin Mint. Rtf Mr. Jo»*TJr 

Cakhs, in a Letter to Davies Gioot, Eig. M.P. F.iL9*. 

\ 

p9Aii Stft, Pemance, Afril 32, JSO^o 

Chlorite ishist ^/Vhen I mentione4 th^ occurrence of pebbles of chlorite 
cr^iallSdSn. **’*®*» Cemented by crystallized tin» in the Rclistian mine, you 
expressed a wish to receive a particular account of tjiis novel 
ciri^umstance. 

Thftmlnede- The Relistian mine is nearly '^n a level with the surround, 
scribed. country. The lode has been seen at the depth of 12, 25, 

50, 65 , 75, 81, and 5)0 fathoms ffom the surface. It *s of 
different width in different parts ; the extreme width is 36 
feet, and in this part it is priiAcipally worked. As it extends 
cast aiul west (which ib iu h\e f;ourse), its width gradually 
diminishes, till at the distance of 100 I'athoms east it is but 5 
fee( wide. It is coniposed (excepting the metallic substanf:e.s) 
of shist, chlorite, and quart^. In some parts the sbist pre- 
dominates, and in othprs the chlorite ; the qpartz is through*: 
out the smallest component pgrt. The engine shaft (see plan A, 
l^l. I, 6g. 4) is sitpale 8 fathoms north of the widest part of the 
lode (B). In sinking the $1 eft a ^c.^kan (C), about ^ mebes 
^ispovered, bearing 8 scuth-east course, which cut 
the lode at an angle of 45^; a id heaved and disordered it. 

At the dejlth of 12, 25, and 50 fathoms, nothin^ was 
covered in the lode but the cavities from whi^'h the ore bad 
been taben away during the former period of working thp 
mine, ^ 

At 65 fathoms |n dei)th were found, close fo the floOkan, it 
preat number of angular fragments of sfiist, cemen^d by the 
saqie substance. 

Fiookan di- *At the d(^th of faiboms the flookao (C)4teeame 4 inches 
wide in the shaft (A), aryl continued of that size for ff'fii** 
l>rancbe.s thnms; it then became divided into 4 parti or branthas (0), 
^ bwL'b? ®^each diverging Jrom its former course, and^in this state it poii*» 
^ecn*mem, ^Med through the lode (B), of which, *e 8rst S ipat wea^ 
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p^inposed^of copper pyrites (£)« and theh was dttcovtied ft cKlefly 
body of pffbbles (F), ncBrlj^ |S feet square, extending intd^S^ 
widUl to the extreme branches of the fioohftn. In this part^ oxide of 
the Imle the shist gjreatly predpipi nates } of course the pebbles 
are generally composed of shist, cemented in some parts by 
the same substance or chlorite^ |n others by oxide of tin, > 

which is generally crystallized, and in some of the crevites 
there is a little (xipper pyrites. It is singular, that a few peb- 
bles (perhaps not more than half a score) were found Of quite 
a differeift natui'c from the others ^ they were composed of tii| 
in quartz coated with chlorite. 

The nebbles did no^ continue in a body to the height of 
piore than 2 futhoi : scattered bunches, and single peb- 

bles, were fuu i 4 f .. * above apd 6 fathoms below the 
place in hich *‘'cy were ^irst dKcovcred. It only fte- 
cessary to '^dd. that the L Je lias since been worked 15 fit* 
thorns deeper t^an wheie khe pebbles occurred ; it there coa- 
siSiS for the most part ot chlorite formed in a regular meaner; 
not ihc least trace of pebbles is to ho speqi nor iqdpe4 of tiUf 
disturbance in «he straU. 

1 am, Mcar Sir, 

ver^ sincerely yours, 

J^fftzance, JOSEPH CAMNE* 






Jin Analysis of tie Watns of :he Dead Sea and the River /or- 
^ dan. By AllxaNDEr MdtacET, M. D. one qf the Physi» 
em^s to Guy*s Hospital, Cmfumifc^ed by 5m if usou Tev • 
KANT, £^. F. A.S^ 


Ths Deed ^ea, or Lake As phal^^t ^ situate in the pesd S«s, 
mulhrrn part of Syria# near Jerusalem, and occupies an ex- 
%!al of about 6 q or 7P niiles in length, ipid frpm 10 to 20 in 
breadth. This lake has been from.»lime immemorial cele- 
^^te4 on ftccouul of the intense saltiiem of its weten, which 


f ^Ulos, Ti|D 6. for 1807| Pan 11^ p. S95, 


is 
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or ve^^taWles from living* 

/ 10 jt| ilfiCJltiaritjr from wjbich, it has. derived its name, it 

«BJine qtfaiity^hM exisM in the earlieH 
ogjosi for independently of the freqnent allusions tnnde to it io 
t^e S^ipitur€$» we find, it described by several aiicient an* 
thoTvB, mongst athers by Sitrabo%whp wrote dpring U^jeigo 
4hqgu«tu»^ by Tacijtqsf^ and by PlinyJ. Amongst ipodern. 
treveileiSf Pococke}, VoIncy||, end otbersj. have noticed en(( 
desqxihed tbi# siegniei? spot. 

Only analysis 9ot elth^ugh the {qost obvious peculiarities have for a long^ 
time been in some degree known, the only chemical analyst, 
(b&ve been able to find on record is that which was published 
in the ^^^Miwoiret dc VAqadimie des Sciences*^ for the year 
I7f 8, by Messri* Macqner» Lavoisier, aqd Sage. The names 
of ](«ayQij|ierf and of bis two distinguished associates, might 
appear to render any further investigation of the nftture pf 
thil water superfinous i but whoever has perused the paper in 
question ;in 9 IBt be convinced, that tbe^e gentlemen, however 
cprsectin^tij^r ganer^ti neither attained that de« 

gree of accuracy of which modern analysis is susceptible, nor. 
did they bestow on the subject that, share of attention, which 
is indispeusable in minute apaiytjcal experiments. 

Water brought T^e gentleman to whom 1 am indebted for the speciipcn' 

bo^by Mr. water of the Dfead Sea, which is the subject of this pa- 

Gordon of^Clurde, who recently travelled in that 
country, and undertook, not without some difficulty and dan- 
ger, an excursion from Jerusalem to this remarkable lake^ 
Thm'e he himself filled gnd brought to Sir Joseph Banks f 
phial, containing aj^iU one ounce and a half of this water,' ^ 
carefully coated,. and in a state of perfect preservation. The 
same gentleman brought also in another phial, somewhat 
larger, a specimen of the River Jordan, which runs into the 
Dead Sea, without having any outlet, so that the river mi||(t 
be expected to hold in solution ingredients anilogous to those 
of the Lake itself. These ^specimens Sir Joseph - put into thd 
hands of Mr. Tennant, for examituition. But knowing that t 
' • 

e Ibt^hqail Qflfr- i'b P- f Tacitus, lib, v, iSNvCiP* 4 

t Plinii lib. v, eap.xv, and xvu § Poeocke's TVavtlt in 1743, fi, 

II yolney, i, 28l, . ' p. 34 . « *' 


was 
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WBS engaged in simif^iT researches, Mr* was sp 0UI{f« 

png to entrost^me mth thi| anaiysis, and to afford am fo# 

<|Bent opportunities of availing mjnmlf of his assistance in iba^ 
course of the |ni|uiry« 

Being posseted but of a small quantity of this water, 
farther sppply of which coiffd not easily be procured,^ I was ^hwrvaiioin* 
anxious not to wa^tje any considerable portion of the speOi*^ 
men by preliminary trials. With this view, I began by making 
a variety of compa^rative experiments on artificiat iolntioast 
in order to ascertain the accuracy of different modes of epp* 
ratii^g ; and knowing by Lavoisier'^ analysis, and also by the 
general effects of reagents applied to minute quantities of the 
water, what were the principal ingredients which I might «x* 
pect to ffnd in it, I made solutions, the coutenls of which I 
had previously ascertained with precisipn, so that by ana* 
lysing these solutions in different ways, 1 had an opportunity 
pf judging of the degree of accuracy tlutt could be expect^ > 
from a variety of methods. Some of these trials I shall briefly 
relate; for although not strictly belonging to the parlitttlar 
analysis in question, yet 1 conceive, that they may be of some 
general use, in pointing out the most cligibie method to be 
pursued in inquiries of this kind. Indeed it must becoq* 
fessed, that the minule chemical examination of any indivi^ 
duel substance requires so much time and patience, that to * 
obtain a knowledge of that substance only would seldom ap- 
pear a sufficient inducement to such a laborious undertaking, 

^as it not always more or less connected with other useful 
Collatera) objects. 

SlCT. I. * ^ 

General froptrHu qf th§ Dead Sea* 

Ofke of the most obvious peculiarities of the Dead Sea- Genenl pro. 
water, is its spedfic gravity, which I (bond to be 1*211, a de- **** 

free of ddpsity scarcely to be met with, 1 believe, in, any other 
natural water. Thp circumstance bf this lake allowing bodies 
0f considerable weight to float upon its surface was noticed 
by some of the inobt ancient writers. Strabo, gmongst others, 
states that men could not dive in this water, and in going into 
It, would not sink lower thauthe navel; and Pococke, who 

bathed 
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in it, relates that he covld lie on its surface, fn 0 ti^<« 
Ins, an^ in any attitude, without dan'ger of sinking. These, 
pisauliarities, which I at first suspected of being exaggerated, 
are fully confirmed by Mr. Gordon, who also bathed in the 
lake# and experienced ail the efiects just related.. 

2. The water of the Dead Sea is perfectly i^ansparent, and 
does not deposit any er}^taU on standing in close vessels. 

3a Its taste is peculiarly bitter, saline, and pungenl^ 

4« Solutions of silver produce from it a very copious preci*' 
pitate, sheMriflg the presence of marine acid. 

5. Oxalic acid instantly discovers lime in the water. 

£• The lime being separated, both caustic and carbonated 
alkalies readily throw down a magnesian precipitate. 

7a Solutions of baryti^ produce a cloud, showing the ex-' 
isteoceof sulphuric acid. 

8. Nctalumine can be discovered in the water by the deliv 
catetest of succinic acid combined with ammonia. 

9* A small quantity of pulverized sea salt being added to a 
few drops of the water, cold and unriiluteci, the salt was reu< 
dtly dissolved witb» the assistance of gentle trituration, show- 
ing that the Dead Sea is not saturated with coininon salt. 

IQ. None of the coloured infusions commonly used to ns* 
certain the prevalence of an acid or an alkali, such as lit- 
n^us, violet, and turmeric, w^re in the least altered by the 
wgter. 

Sect. II- 


Trtliminarjf Experiments io ascertain the Coptposition ^ the 
Salt^ concerned m this Analysis, 

Comparative Having satisfied myself by these preliminary experiments, 
experiments., that the Dead ‘Sea contained muriate of lime, mnriatc of mag- 
nesia, and selenite, and living no doubt bpth from the (astc 
of the water, and from Lavoisier's statement*, that it cou* 
tained also common talt^ J proceeded to the comparative exr^ 
perimenta above memiooed.* 

The first indispensable step was to ascertain with accuracy 
the proportions' of acid and base in the three muriates jus| 

* Marquer, Lsveisior, and Sage, discovered the three muriates, but 
overlooked the ^malI (luaiuitf of selenite. 


named. 
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named* This 1 had already done ill the coarse ^ ll molt 
giberal inquiry^ whtdi I be^n some time a^ in iCoq|KiM^ 
tien with Mn ^ennant^ and which haa been of peat tiaeli 
on the present occasion# Bat as tii^ partiitiilavs of tiM 
series of mcperiinents may probably be pobUriiedi at abme 
future peri ^4 I shall now ooafine mysetf to such feoaral 
stateiOeiitsas imniedtateiy belong to my Subject# 

1* The compontioa of muriate of lime was asoestaioed Muriate sf 
by pouring a known measure of muriatic acid oo a piece of 
pure marble of known weight, and more than lufiieient^lo 40^S9adds 
satarate the acid. The remaining portion of marUe bemg 
then weighed, and the solution evaporated and healed- to 
redoessi the proportions of add and earth were easily de« 
duced. But in order to draw such an inference, it was ne># 
cessary to ascertain with precision the quantity of pure lime 
in a given weight of marble, which, fhnu a number of ex« 
periments performed with great care by Mr« Tennant and 
myself, appeared to be 56*1 parts of lime in 100 of marble* Martfe con* 
From a great variety of trials, made with considerable atten* liw* 

tiou, and with due allowaucic for any accidental circum- 
stances, muriate of lime appeared to consist of 50*77 parts 
of lime, to 49*23 of muriatic acid* 

!2* To ascertain the proportions of earth and acid in mu- Muriate of 
riate of magnesia, required a syiithetiq process, somewhat 
diderent. To a known weight of pure magnesia perfectly 
calcined, a known quantity of acid* was added# end after 
the whole of the magnesia was dissolved, the remaining por- 
tion of acid was saturated by marble. From thd loss aus- containRof 
tainedby the marble, and the known proportions of acid 
^ and magnesia used, the composition of^uriateof magne- 
sia (supposed perfectly free ftom water) was deduced, ^apd 
the proportions resulting from several carefyl trials, were 
^'90 pgrts of magnesia, to 56*01 of muriatic acid* 

9* Muriate of soda was analysed by various methods. But Muriate of ^ 

% rj u • " 

, * By a knovan quantity of acid is meant as much acid as will dissave t 
known weight of marble. In all these experiments the quantl^ of 
acid were hot weighed, but measured by means of a peculiar appara- 
tus, and the toaI weights or intrinsic quahiities of acid, correspondiag 
to the. measures in Question, were, easily deduced front the results above 
mentioned. 

tbo 



•o4a» 54ioila>4be oirty«iieirliieh 1 ihall ceodlslfed tni^reeipt** 

tile Add by « aoUition silver Am a known 

of otmriwte of todn^ ited inferring the fwopoftion of aetd and 
oUeaU from ibe quanta^ of luna etnmea obtaiiMid. This 
immutwe inquired a previous exact knowledge of the. proper- 
tiecis of odd and stiver in luna cOrOea* In order to astoe^ 
tain this point, a known quantity of leid .was precipitated 
Jtrotiateof sn-% nitrate of silver, and the weight of the kiaa cornea, after 
^er^ 'being melted and heated to redness, mdioated parts of 

1W05^?’ odd to g0^5 of oxide of stiver. The composition of coin<^ 
sidt, eaioiilaled 6rom these data, proved to be 46 parts 
<of odd to 414 of 8oda« 


Artificial sotu- 
tions of these 
^Mts analysed. 


ileat di j not 
completely de< 
leompose the 
muriate of 
taagiicsia. 


55feCT. lit. 

Comparative Analyns of arlificial SolutionSi 

1 shall not enter into all the perticiilars of the variotls 
anidyses of artiAdal solutions, resembling the water of the 
'Dead Sea, which directed me in the choice of the method 
which 1 ultimately adopted. But it may be proper to state, 
in a summary manner, th^ principal means which Were tried^ 
and their respective defefts and advantages. 

These artificlAl mixtures all rontained the three muriates 
ubove mentionied, but in each of them the small quantity of 
adenite was altogether disregarded. 

1. The first bf these solutions was evaporated tb dryness, 
and the jjesidue exposed for near an hour to a red heat m 
k platina crucible pretty closely covered. The object of this 
Was to drive off the acid from the magnesia (muriate of 
magnesia being decomposable by heat), and after separating 
this earth %from the other salts by means of distilled water, 
to precipitate the lime by carbonate of ammonia, and to ob- 
tain the muriate of soda by evaporation to dryness. But I 
soon> found, that the complete decomposition of muriate of 
magnesia by beat, under these circumstanefs, Was extremely 
difficult, if not impossibk; and accordingly the results ob- 
tained firom this method indicated considerably less .magne- 
sia and proportionally ^nore lime, than the solution really 
contained. The quantity of common salt was tolMUy MS 
curate; 


8. Frott 



M ttt m 

' g, Ftotti ftii<rt!>ergirtril«r^ tlhi1ime " w < t y < ^ / 

hf iMhte of ttdiMntA; the ma f rta fa #gs ggpgvgtiS^liy 
hgtttm ftti^^ cmoible, ati< thg eoofMtt iti^ 

«# bdore* by ota]p<Mti6ti and gtpnsMtfe tO' alg# IM faggt. 

Tlie result was Mitiafaetory both as to theltllfewdltti^e^ The muriate of* 
ailft btrt as the deparatioili of the hgter ctoM ohfy We eoflli- 
|$let«fd by long contmoed heat^ b itn open I fhbnd ti<m. 

the muriate of soda materially reduced by stiblimation, gffd 
was therefore obliged to ebandon this mode df proecfeding. 

Frotn a third artificial aoliltioD, the lime was predpi-i A dd trial 4e« 
tated by oxalate of ammonia^ the tnagnesia by embMaEtetlf 
ammonia recently prepared^ and the sea salt Wis obtained 
as usual by eraporation and desiccation in a low heat. 

The object of this mode of operating was to supersede the 
necessity of applying a red heat in the first instance. ' But 
1 was again disappointed; for the tnagnem was but imper- 
fectly precipitated ; and in order to separate the last ptaktions 
of this earth, it was necessary to calcine the last residue 
containing the muriate of soda, which gave rise to the same 
objections as in the former experiments. 

, 4 . The last ai>d most successfiil method consisted in di- Most succes* 
vidiog the artificial solution into two portions. From oneof metliod. 
these the muriatic acid was precipitated by nitrate of silver, 
and its quantity asceitained. From the other the lime was 
separated by oxalate of ammonia, and the magnesia by 
caustic potash * ; and the respective portions of acids belong- 
ing to each of these earths being calculated, the quantity of 
pauriaie of soda Was inferred from the remaining ifBaatity of 
acid. 

^ This method afibrded remarkably accurate results. The Only objection 
only objection to it seems to be, that the muriate of soda 
being only estimated, and not actuary obtained, if any er- 
jrour be made either in the estimation of the acid or in the 
sepafatiQU of the lime and magnesia, these errours mast also 
ultimately affeat the computation of the muriate of 
without allowing any immediate jmeans of detecting them. 

^ Or, by carbonate of ammonia, in this case the precipfiatiWi of 
magnesia it not so peifect ; but the precipitate fails down more qinckly, 
ao<l the separation of any remaining pprtioo of this saith msyhe> ulti> 
ihately tomplctcd by heat. 


This 



Mi^iineft- IIms 9l9[i«etb% boveireft it in a i^reat 
•ttieicfliai^ed. ctfmpavuibii 9f the two portions of the tolotion» fiom cw of 
which tile* eoKnnion salt can obtained uiniecQiBpojBed a 
and the preeent method has this additional advantage^ that 
the quantity of acid is a sort of cheeky which, .when coti,^ 
nected with some other point of comparison, prevents dby* 
gross errour in the computation of the earths from escaping 
notice. 

This plan being very similar to that which ,I actually fol^ 
lowed in the analysis of the water of the Dead Sea, it may 
be worth while to mention the summary results of the coin^ 
parative experiments which decided me in its favour. 

The artificial solution contained : 

c 

Salts. Acid. 

Actual con- Muriate of lime- - • • • • 8*17 grains 4*02 grains, 

tents-af the so- Muiiate of magnesia • • 26*10 := 14*62 

hitiOD. Muriate of soda I* -••• • 25*00 zz 11*50 

59 ' 27 * = 30*14 


And the contents inferred by the foregoing method, 
were : 


Contents given 
by the analysis. 



Salts. 

AcM. 

Muriate of lime 

8-14 = 

4'01 grains, 

Muriate of magnesia « • 

95-62 = 

14-35 

Muriate of soda 

26-47. = 

11-72 


i 


59’23 zr 30-08 

■■■■.— — 1. ti 


r Sect. IV. ^ 

% 

Analysis af the Dead Sea Water, 

Analysis of the 1 come to the actual examination of the water qf th^ 

Sea wa- Dead Sea, the particulars of which will be found much short* 
ened by the jih'eceding observations. • 

* These happened to be very nearly the real proportions of salts in the 
Pead Sea^ yet this coincideijce was a matter of mere accident; for vr hen 
1 mixed up the ingredients, I was led to suppose from Lavoisier's paper, 
chat their, proportion in the Dead Sea was very difereat from that which 
1 afterward ascertained. 


1. «0 



WATit or Tfiffi ITBAO tISA. 



K 20 gtftiili of thw water (the whole sappfy of whicli By eripora- 
athoonted only to 540 graini) were put into a glass capsulef 
and slowly evaporated in a ijater bath, by means of an ap-> 
propriate apparatus, the temperature of the capsule being 
constantly kept within 5 degrees of 180^. The object of 
this^xperiment was simply to know the weight of the solid 
contents of the water, dried under various degrees of heat, 
and to observe the appearances produced by evaporation. 

After a few hours, and when the residue had ceased to lose 
weight, the saline mass, whilst still warm, appeared in*the 
form of a white semitransparent incrustation, which yielded 
to the touch, being soft, and of a pulpy consistence. In 
cooling it became hard, and of a much more opaque white 
colour. When examined with attention, the borders of this 
mass were found covered with small cubic cr}'stalB^ and the 
same appearance was observed, though less conspicuously,, 
in the centre under the saline incrustation, when in the state 
of semifusion just described. On standing in the air for 
some time, the white opaque mass gradually absorbed water 
from the atmosphere, and returned to a liquid state. The 
20 grains of the water, thus evaporated and dried at 180^, 
weighed, whilst still warm, 8*2 grains. 

2. The same saline mass, being afterward exposed in a 
sand bath to the temperature of 2 12^ . Fahrenheit, was re« 
duced to 7'7 grains. Hitherto not the leask smell of muria- 
tic acid was perceived, nor did any decomposition appear to 
take place. 

•3. But having raised the heat about 15° higher,^he resi- 
due, after a few minutes, was found reduced to 7*4 grains; 

|nd on redissolving it, a few insoluble whitc^particles appeared 
floating in the solution, showing an incipient deq^mposition 
in the muriate of magnesia. 

It aj>pearB from these experiments, that 100 parts of the 
Dead Sea water yield 2|i of salts dried at 180^, and 38*5 
dried at 212^. •What proportion these quantities bear to 

• the 


* If the quantity of materials upon whiqh these results are founded 
diou|d^ appear too small, 1 would observe, that, if the bulk of salt be 
considerable, it is impossible to dry ir accurutely, owing to the crust 
which forms on the surface, and prevents the escape of moisture, Eut 
MAV,llOd, D . at 



By nuriate of 
fUver. 


Hhifi ime l|l^ wbie^ pisrfectly deprived of wa.ter» will be 
teco from tbe sobseqoeni results. I now pass on to the cbfi« 
mical oxApiin^tion of the water. 

bs^ 4* To 100 grains of the Ofead Sea water a few drops of 

muriate of barytes being added, a precipitate was obtained, 
*wbicb» after being well washed and exposed to a low re- 
heat on a piece of laminated platina, weighed 0*09 grain, 
which, allowing for the unavoidable loss attending the mani* 
pulation of such very minute quantities, may safely be called 
O'b grain. This residue, on being heated with float of 
lime, instantly ran into a globule, and was evidently sul- 
phate of barytes. 

Bynuriateof 5* To another portion of the Dead Sea water, weighing 
5150 grains, a solution of nitrate of silver being added till it 
ceased to produce any precipitate, a quantity of luna cornea 
was obtained, which after careful edulcoration and exposure 
to a red heat, weighed grains, a quantity equivalent, 
according to the proportions above stated (sect II, 3), to 
31*09 grains of real acid. 

Muriate of am« fl. To the remaining solution a little muriate of ammonia 

monia added. added, in order to remove the unavoidable small excess 
of silver, and this new precipitate was separated and well 
edulcorated. 

Oxalate of am^ 7. The clear fluid, which had been much increased in 

bulk by these edulcorations, being concentrated to about 3 
ounces, a strong solution of oxalate of ammonia, warm, but 
not nearly boiling*, was added to it, by which a precipitate 
was obtained, which collected and washed with the u^pal 
precautions, and after deducting 0'076 grains of limef for 


Muriate of am* 


Oxalate of am^ 
aionia. 


mt any rate no perfeclvaccuracy can be relied on respecting this kind of 
limited desi<a;ation, as its completion depends in a great degree on the 
shape of the vessel, the thickness of the stratum of salt, 4rc. 

* The precipitates of lime by oxalate of ammonia subsi^ more 
readily, if the solutions be used warm;'Aut when concentraM an4 
heated to the boiling point, this. test acts also in some degree on magm^ 
sia, a cireumstance which in the present Instance was to be particularly 
avoided. 

t The proportion of lime jn selenite, and of add in sulphate of barytes, 
aie taken £n>m a paper of Mr« Chenevixvin Nicholson's Journal, Vql. II, 
in wbidi they are stated to be 55*4 of lime in 100 parts of sdlenhei and 
£4 parts of acid in 100 parts of sulphate of barytes. 

Sie 
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tile* 0*136 grains cf selenite belong^n^ to ^0 grains of 
witter, yielded 4*B14 grains of pure hme:=^*66 grains acid 
^ 9'4S grains muriate of Have* 

I should not omit mentioning^ that the method which t 
iised in all my experiments to ascertain the quantity m pure 
lime in oxalate of lime» consisted in driving off the oxalic 
acid by a low-i^ed heat^ and adding to the calcareous residue^ 
then converted into a subcarbonate, a known quantity cff 
muriatic acid more than sufficient to dissolve the whole 
lime. A piece of marble of known weight was afterwards 
added to take up the excess of acid, and from these data 
the quantity of lime was /calculated with great precision. 

8. The clear solution containing nitrate of magnesian 
nitrate of soda, and a small excess both of oxalafe and mu- 
riate of ammonia, and amounting in bulk to about 4 ounces, 
was exposed to the heat of a lamp for concentration ; but in 
a few minutes the mixture became turbid and began tP de- 
posit a white powder, which, from former observations, I sup- 
posed to be oxalate of magnesia. To this solution concen- Subcarbonat* 
trated to between ^ and 3 ounces, and still warm, I added ®f 
carbonate of ammonia with excess of pure ammonia. A 
considerable' precipitation immediately appeared, and the 
mixture became opaque and milky. The next morning, 
however, the fluid had become quite transparent, and in- 
stead of a white impalpable precipitate, 1 found clusters of 
perfectly pellucid crystals spread over the bottom oflhe 
vessel, with distinct interstices between them. 

This salt was no doubt an ammoniaco-magnesian carbo- 
nate; and the remaining solution, although still containing, 
will presently appear, a vestige of ma^esia, was so far 
free from it, as not to have its transparency difturbed by 
caustic potash. These crystals, after being well washed 
in distilled water, were exposed to a gentle heat to drive off 
the ammonia, in consequence of which they crumbled down 
into a white impalpable powder, exactly resembling common 
carboUate of magnesia. This pov^der being then treatod^ 
and its quantity estimated, in a way, similar to that which 
bid been employed with the lime; and being increased hf 
theadditiin of about 0*5 of a grain of a similar precipitate 
(which hod escaped the action of tbt cirbooate of ammonia 
D ^ and 



^ WknXL OF THE |>EAP 

was obtaioed ffpim the last remaining solation by evap^ 
ration and calcination), amounted to 11*10 grains of pur^ 
magnesia:!!; 14*1$ grains of mpriatic acid zz grains of 
jQuriate of magnesia. 

' 9. The muriate of soda was next estimated from the 12*99 
grAinaof muriatic aeid found to remain after substracting 
the sum of the two portions (4*66 grains and 14*15 grains) 
belonging to the lime and magnesia, from the 31*09 grains, 
or sum total of acid. These ]3*2S grains gave according to 
the proportions before mentioned (sect. II, 3) 26*69 grains 
of muriate of soda. 

10. From these several results brought into one view, and 
the salts being supposed heated to redness, 250 grains of 
the Dead Sea water appear to contain. 


Contents of 
250 grain:: of 
the water. 


Saltri. Acid. 

Muriate of lime •••••• 9*480 grains 4*66 grains 

Muriate of magnesia • • 25*25 =: 14*15 

Muriate of soda 26*695 n 12*28 

Sulphate of lime 0*136 

61*561 31*09 


or of 100. And therefcre 100 grains of the same water would contain. 


Grains. 

Muriate of lime • • 3*792 

Muriate of magnesia 10*100 

Muriate of soda • • • 10*676 

Sulphate of lime 0*054 


Sect. V. 

2d. andjsif!, Second Analysis of ihe Dead Sea Water by a Method some^ 

what different from the former. 

b^eomewhat jn the mode of proceeding just related* some small loss 
III the earths might naturally be suspected to have taken 
place in consequence of the previous separation of the a<rid. 
and indispensable edulcorations. Besides, the muriate ef 
soda being ne(*essaTily decomposed by the first part of xba 
process, the analysis could not have been considerad as.quita 

satisfactory, 



I^ATEtl bV tuft DEAD BEA« 

^ttufuctoiy, had not thje common salt been procnre^ itiiil^ 

(ei'ed by sotnie other process, 

1. Tn order to obtain these points^ 150 grains of the water 
were treated, with regard to the lime and magniesia, exactly 
as in tha former analysis ; but in this case, the acid, instead 
of being actually separated by silver, was only calculated 
from the former estimation (sect. IV. 5). 

2. The result proved perfectly agreeable to my expecta- 
tion^ It yielded a little more Ume and magnesia than tha 
former analysis, but this excess was scarcely perceptible. 

With regard to the muriate of soda, 1 was able actually to 
procure by evaporation as much as 1^*1 grains of this salt, 
the actual quantity of which, inferred' as in the preceding 
analysis, was 15*54 grains, a difference easily accounted for 
by the necessity of heating the salt to redness for its ulti* 

mate separation. ' 

3. On summ'mg np the contents of these 150 grains of 
the water, they appeared to be as follow: 

Salts. ^ Acid. 

Muriate of lime 5*88 grains 2*89 grains. Contents of 

Muriate of magnesia • • • • 15*37 == 8*0l 

Muriate of soda 15*54 :r 7*i^ ' ^ • 

Selenite 0 08 

3(}-87 18*65 


And consequently the proportions of these salts in 100 Proportioni ii^ 


grains of the water would be ; 

Qrs^ini. 

# Muriate of lime ....... f ..... t 3*920 

Muriate of magnesia 1 0*249 

Muriate of soda 10*360 

, Sulphate of lime • • • • T 0*054 


« 24*580 


The coincidonne of th^se results with those of the former 
analysis was such as I could scarcel^^ have expected to in- 
crease by further trials. The last statement, however, I con* 
rider M the most aepurate of the two. 



^ S' WEfiAN- 

General teiult It mEjr therefore ho^tated in general terms, that the P,ead 
Sea, water contains about one fourth of its weight of sajltj| 
suppoi^ in a state of perfect desiccation ; while, as I ob« 
served before^ if these salts be only desiccated at the tem- 

r iire of 180^^ they will amount to 41 per cent of t^e wa^ 
^18 great difference between the two states of desic- 
dation depends on the great affinity which muriates, partiou**. 
larly that of magnesia, have for water* Muriate of soda is 
scarcely at all concerned in this difference : for T found, not 
without surprise, that 100 grains of artificial cubic crystals 
of ‘muriate of soda, being fused and heated to redness in a 
ptatina crucible, lost at most half a grain. 

Proportions of ' fu the analysis of Macquer and Lavoisier, the solid con* 
Dead Sea are estimated at about 45 per cent of 
the water, and in the proportions of nearly 1 part of com- 
mon salt to 4 of muriate of magnesia, and 3 of muriate of 
lime; propoiitions widely different from those which 1 had 
obtained* But their mode of operating, which they can- 
didly relate, was so evidently inaccurate with regard to the 
separation and desiccation of the salts, and in general so 
deficient^ in the estimation of quantities and proportions, 
that these eminent chemists cannot be considered as having 
aimed, in this instance, at any thing like an exact analysis* 
It may be observed also, that these gentlemen found the 
specific gravity of the water 1*240 instead of 1*211, as 1 
have stated it to be; but it appears, that their specimen had 
suffered some evaporation previous to their experiments, 
since they found crystals of common salt in one of their bot- 
tles, which could not have happened without evaporation. 
The piopoTti- Besides, the specimen which I examined was, I understand, 

Spsia^er^ miles 
small. distant froSi thh niduth of the Jordan, a circumstance which 

may perhaps Account for its being somewhat more, diluted, 
than it might be found in other partst 


Water ol the 
Jordan. 


Sect. VL 

Jhwlgsis of ihe^ Water of the Bivir Jordmt. 

As 1 had scarcely two ounces of this water, 
tained but a very small proportion of saline 

• * would 
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wcMId bftte been in vain to aim at adalymg it ^itV iblcl 
ai^racy. Yet 1 thought it worth white to endeavour ii 
ftrtm aA exact an estimation^of its contents as 1 could, oa 
account of its connection with the Dead Sea, into which, as 
was observed before, it pours its waters, and appeara to re* 
hiain in a stagnating state* This specimen was brought 
frdm a spot about three miles distant from that where the 
river enters the Dead Sea. 

^ From the perfect pellucidity of this water, its softness^ Apparently 
and the abs^cc of any obvious saline taste, I was led to sup- 
pose, that it was uncommonly pure, and could in np degree 
partake of the peculiar saline qualities of the Dead Sea. 

But 1 was soon induced to aher my opilniou by the following 
results. 

1. The same chemical reagents, as were used to ascer* but analogous 
tain the general properties of the Dead Sea water, 

Upplied to this, produced analogous effects* The sarneceptm 
three muriates and even the vestige of selenite were die- ^i^®*'^^*** 
tinctly discovered ; and this resemblance became more 
striking in proportion as the water was concentrated by 
evaporation. 

2. 500 graius of this water bping evaporated at about 
200^, the dry residue weighed exactly 0*8 a grain. This 
makes the solid in^edients amount only to 1*6 grain in 
1000 grains of the water, a singular Contrast with the Dead 

Sea, which contains nearly SQO times that portion of saline Apparently 
matter. As the water was concentrating, a few white par- contains 
tides were perceived on its surface, and a few others grad|p- contents, ' 
atly subsided. When dried, the residue appeared m the 
|orm of a white incrustation, the upper edge of winch 
exhibited great numbers of very minute ciystals, which 
from their saline taste, and their cubic shape, discoverable 
by ^th( aid of a microscope, were evidently common salt. 

3. Distilled water being thrown on ibis residue^ a minute 
portion of it remained undtssolved, and on pouring an acid 
on this substance, a distinct efiarvescence was produced^ 
showing the presence of carbonate of lime. 

4. f^rom the clear fluid a precipitate was obtained by 
eiiitide bf bhaittionni, which, dried but not calcined, weighs 


S. From 
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. Q. From the remaining c|ear splutioa a W^r 

cipitate was pt^oduced by acnmonia ^nd phosphoric acid^ 
whichf after driviog o£P the aoimonia by heat, weighed Q*}8 
of a grain. 

6. The solution had soared too ^nany alterations to allpw 
me to separate, with any degree of accpr 4 cy, the fpuriate of 
soda; but frotp a variety of circumstanfes, I thought it fiot 
unlikely, that it would have been found pi^ty nearly in thj^ 
same proportions, with respect to the other ssdts^ as i^ exists 
in the Dead iSea. 

The Dead Sea The i^ferjence I drev from this was, thgt thjB River Jor- 
dan miglit possibly the source of the saline ingredients of 

S3>ni6 WaLCi * s 1 , •* V ' ^ 

concentrated the Dea<} Sca, or at leut t^t the same source of impregna* 

jby evaporation. might tip common to both. This inquiry, hoyrover,. 

would require more correct knowledge both of the 

proportions of the salts, spd of loc^ cirjpfim^t^ces, ^ban | 
have been able to obtain* 


VI. 

of th 0 MeasurmeM of an Are on tke Ufrtdian 
if the Coast of Coromandel^ and tke Length ^ a Degree 
Educed therefrom in the Latitude if 13** 33'« Bjf Rftgqds 
j^Qf William LiAM8TOV. 

(Concluded fiom VoL J(12(f p.3)7*y 

Reductions of HE reductions from the bypothepuses to bring them tq 

^ hypoihe- horizontal level were made by numbering the feet from 

the old chain as they were measured, viz. by calling 3^ 
chains 3300 feet, which would be 330p*115 feet by the new 
chain ; but this would produce no sensible errour in thq 
versed sign of a very small angle, and on that Eccouitf these 
decimals were not taken into the computation, which was 
thought less necessary, since the whole deduction d^id not 
amount to three inches. Neither was ai^ jo^ 

the different b^igtits of the byppthenuses or levels one abpife 
another^ as that difference was too trifling to .affqct a 
jBf thirty or forty chains. b « 
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iMaiedi at ibe same distance froptfae centre of tbc lecj^f 
Wore ijt was reduced to the level of the sea» end the |^ci^ 
l^dicttler height pf the aoyth extremity^ vhich I have coo? 
jiidered as nearly the general height, has been taken for that 
porppse. That perpendicular height was obtained by com- * 
paring the south with the oortb extremity, and the height of 
(dip latter was deterpined by observations made at the race- 
stand and on the sea-beach, where alloarance has been made 
for the terrestrial refraction. The following is ^he auinner 
in which it has been determined: 

On the top of the race-stand, the under patjt of the flag Betc^rminntlae 
op the bepcb wa» observed tp be depressed fl' SO' ; and 
the beach, the top of the race^stand waas«levattd 7' 15 
When the instrument was op thp platfrosenp^ 
the axis of the telescope was on ulcvdl dm the top ^ the 
ratling, which was observed from the beach. But at the 
beach the axis of the telescope was four feet below the part 
of the flag tyhich had been obserimd* . 

Tlie horizontal distance from the station on the stand to 
that on ^he beach is ^ Than as 19208 : 4 : ; 

Rad*: tan. 48", which must therefore be added to the obi* 
served tlepressioii pf the flag* Hence 9' 30" 4- 43" =3 10' J 3" 
is the depression of the axis of telescope on the beach, 
observed from the race-stand. 

Now the station on the beach m nearly at right pfigles 
to the meridian, therefore, by allowing 60957 fathoms to 
Uie degree, 19208 feet will give an arc of 3' 9" very 
nearly, which is the contained arc* And the diflerence be- 
tween the depression and elevation being 2' 58'", we have 

^ ^ — S"*s for the terrestrial xefmction. Hence, 

since (the observed elevation pf the sPnd, p/us half the con- 
tained arc, would give the angle subtended by the perpen- 
dicular height of the stand above the telescope at the 

beach, were there pp reffaction, we shall have 1 16 ' + 

— 5"'5 zr 3' 44" for the true angle subtended by the p*- 
pendiculaf height, which being tal^en as tangent to the ho- 
rilxintar distance and radios, we have R : tan. 8' 44" ; ; 

: 4S"797 linet the height required. But the axis of 
^ tekscopg m the beach was determined, by levelling 
■> * down 
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down to the welet, to $1^166 ihef ebovo thesi^. 
edded to the afaovei gii^ 69*063 foet for the perpetudicd^ 
hir height of the top of the Btetid above the level of tlitf 
sea* 

Novr the top of the raee-statid was determined by 
Rug tobe 31'*3S feet above the north extremity of the base; 
whkhf taken fiom the other, leaves 3S*713 for thlt nortih*' 
exttotaity of the base ab<rte the sea, which extremity be- 
iog, hf the table, 23*96 feet above the south extremity, 
we shall have 15*753 feet from the perpendicular height 
of the sodth exttdtaity of the Hnd abbrel the level of the 
sea; Md fiidm this hi^ght the length of the base has been 
reduced. ^ 

The aU^es ^tnd depression were taken by the 

circular instmthedl^ Aom a mean of several observations, 
and the errour of ^llhimtlon was corrected by turning the' 
transit over, and the hoHtoOtal plate half nmtid. But the 
feather was rather duH^ddriiig the whole of these operas 
tions. 

Major LambtoUthen proceedrto give the particulars of 
the Ttieasurement ^of his base line, commencing in lat. 13* 
00' 29*69" N., and extending 40006*4413 feet south-areSt- 
erly, making an angle of 10' 36" with the meridian. 

C<mtmmicemen4 of the operetvnne from the hose* The large 
theodolite^ 

After the coixi^letioh of the base liita, tbere remained 
nothing of itaporfauce to be dsne until 1 received the large 
instrument, winch at^ved in ^he beginnfiifg of September.' 

I bad however madaan excurtNon down the sea coast, as far ^ 
as Pondicheiry, for the , purpose of selecting the properest 
stations for determining the length of a meridional arc. 
This and the measurement of a degree at rigid-angles to 
the meridian 1 considered as the first object of this work : I, 
accordingly lost no titnc in proceeding to aScoUiptish thek^ 
desiderata. • * 

The instrument above jilluded to hras mtfde by Mr. Cntfi 
and' is in most respects the same as that desci^ed by 13^ 
fleral Roy in the PhtlosopbiOal TranSactiOnV fbr theJ^IMtf 
1790 , with the improvements made aftertrards iwribe mkemif 

- scopes 
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fcopet, and in an adjostment to the irertiod axis» hf windi 
the circle can be moved up or let down by meatia.of 
capstan screws at the top of |he axis. These are mentioned 
in the Pliilosophical Transactions for 17d5f in the account ^ 
of the trigonometrical survey. By sinking the circle on the 
axis» it is better adapted for travellings and when the xaicro* 
scopes are once adjusted to minntes and seconds^ on the^ 
limb of the instrument, the circle can always be brought, 
back to the proper distance from them. Great attention 
however is necessary in bringing the axis down, so that the 
wires in each microscope being fixed at opposite dots, on the 
limb, they may coincide with the sap^a dots when the circle 
is turned half round, or made to move entirely round, and 
in a contrary direction to what it had been/lpoved* before ; 
which latter method has been recommended by the makers 
This circumstance respecting the axisahould be most 8crii» 
pulously attended to before the adjustment of the microme* 
ters begins, so that when by anrangiDg the lenses in such a 
manner that ten revolutions of the micrometer may answer 
to ten minutes on ^he Umb, and therefore one division to 
one second, the circle can always be brought to its proper 
height, by trying the revolutions of the micrometer. 

It has however been found from experience, that unless 
in cases of very long and troublesome marches, it is not no* 
cessary to sink the axis. The carriage being performed al«* 
together by men, there is not that jolting wiiich any other 
mode of conveyance is subject to, and as I found, that a 
considerable time was taken up in adjusting the axis bafose 
the revolutions of the micrometers could be brought to their 
^nteniled limits, 1 therefore laid it^asid^ unless uiider the 
circumstances above mentioned. ^ 

The semicircle of the transit telescope is graduated to 10' Sfmifude of 
of a degree in place of 30'^ which was the case with, the 
semicircle described by General Roy, and the micrometer 
to the horizontsri microscope applied, to this semicircle, 
making one, revolution in two minutes, and five revolutions . 
for ten minutes oq^the limb ; and the scale of the microme* 
tefr^^beiug divided into sixty parts, each part is therefore two 
ol‘ tlte circle. 

. Jknumbnr^of experiments have been made for determiii- Errour of the 

• ill<» •■‘^uncucle. 
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H% the erroiir of the ^emicircie, and to ascertain the placb 
of the fixed Hire in the horizontal noictoscope^ so as to divide 
the etron^. It has appeared in the event, that the telescope 
(leing in its right position, (that is, when the limb and mi- 
CFOBcope were on the left hand,) and the fixed wire placed 
at zero bn the semicircle, when the circle or limb of the 
tfaeodoKte was turned lao* iti azimuth, and the telescope 
ttrrhed over, the fixed wire was then distant from zero on 
the opposite part of the arc by a mean of a great many ob- 
serx'ations 2' 57 '\ the half of which is tlierefore the errbur. 
This half Was carefully set off from zero by the movable 
microineter wire, and the fixjgd one brought to coincide with 
it« On the right application of this errour, there will be 
1' to add to the elevations and subtract from the de- 
pressions. The Observations fi>f determining this quantity 
were repeated at different times, and under the most favour- 
able circumetances ; the adjustments of the whole instru- 
ment being freijoently examined, and the level applied to 
the telescope reversed at most of the observations. For the 
line of collimation, as these corrections depend on having a 
well defined object, 1 fixed a bamboo upwards of a mile dis'- 
tant frqm the observatory tent, and tied round it several 
narrow stripes of black silk, one of which was near the ho- 
rizontal wire when tlie axis of the telescope intersected the 
staff afte»' being bi'ought to a level by the bubble. Then 
the instrument being adjusted, and the telescope directed to 
the bamboo being perfectly level, and the wire of the mi- 
crometer in the piece brought to the intersection of the cross 
wires^ the angular distance to the mark on the bamboo was 
measured by j;he runs of that micrometer, and the wire , 
brought badk to the point of intersection of the other wires. 
The circle was then turned half round and the telescope 
reversed or put again into the same Ys. The levelling; ad- 
justment was then made, and the angular distance from the 
intersection of the wires to the black mark a^ain ^ken, half 
the difierence between which and the fprmer was of course 
the errour of collimation. This errour wat repeatedly Ye- 
dneed till it became v^ ffDoll* half by the finger screw of 
the clamp to the semicircle, and half by the adjusliH|p ' 
screws to the levelling rods. After that, the eiw^ 

* rouf 



m 


MEJABBE M jEOEOEK OK THE WMmXfm. «0!Aa|S> 

rovir was repeatedly examioed and fiAind to be I9 .hC' 
sobstracted from the elevations and added to the depvessi^s 
when the telescope is in thc^ ordinary position, or when the 
semicircle and microscope are on th^left hand; but vice 
versa when in the contrary poittion. These errours of the 
semicircle and line of colli matiou being opposite, the result 
from comparison will he, That wheii. devatwns or depresm 
sions are taken with the semicircle, must be added to 
the Jbrmer, and substracted from the letter.*^ ^ 

And that when the elevations and depressions are taken 
by the micrometer in the piece 2''*36 must be deducted 
from the e/eoatione and added to the depressions. 

The micrometer in the focus of the eye-glass of the tran- Micromc^ter. 
sit telescope is the same iu all respects as the one mentioned 
by General Roy, that, is to say, the circle or scale is divided 
into one hundred divisions, and there is a nonius fixed to 
the upper part of the telescope, which defines the revolu^i 
tions of the micrometeit f^i^ ^ fur the elevations, and 
ten for the depressions. Several experiments were made 
with the same marked bamboo, for ascertaining the value of 
these divisions, and it was found, that seven revolutions and 
hi *4 divisions were equal to ten minutes on the limb of the 
semicircle, so that one division was equal to 78d of a se« 
cond. 

Having given tables of all the angles, Major Lambtoa 
adds. The angles have been taken with much care, and 1 Remarki sn 
believe with as much accuracy as the nature of such a pro- 
cess admits of ; difficulty, however, very frequently gfiose 
from the baaiiiess of the weather, which rendered the ob* 

Ji cia at the very distant points egtremgly dull, atul oo«a« 
sioned somejrregukuity in the angles. Whenever that Igip- 
peued, the observations were often repeated, aud in case any 
one, in p^icular, was diifereut from the other so much as 
ten seconds, it was rejected till the three angles pf the tri« 
angle bad been observed. If the sum of these angles wgs 
near wbatjf ougbt to be, ,no/urtbpr notice was taken of it^ 
but should tlu» supi of^tbe tl^ee angles be nearer tbe trutli 
by taking it into tbe account,^ and tirat there appeared an 
irregularity iu the other two observed angles, d have made 
it a ridalio take each observed angle as a correct ^poe, and 

* diudf 
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idivf<}etihe exeess or deVect betwefen the other two, and theh 
cmtiptit^ fVoin tl]e given side the other two sides ; and after 
doing the, same thing with ea<^ of the angles snceessivefy^ 
alhean df the sides, thus brought out was tahen, which, to 
eettain liihits, will always bi near the truth. I then varied 
the ‘detection of the observed angles, rejecting such as I bad 
iftascm to doubt ; and by correcting them, and computing 
the two required sides of the triangle, those which gave the 
sides nearest to what had been brought out by the other 
method were adopted, let the enrour be what it would. Tlii^, 
ftowtwer, has rarely happened; and when it did, great pre- 
caftttion was used ; and no angle was rejected, without some 
xeasori appeared to render rt doubtful. 

In correcting the observed angles to obtain those made 
iy the dioids, I have used the formula given by the Astro- 
WfOmer Royal, in hie demonstration of M. de Lambre's pios 
Mem, which appears in the Philosophical Transactions for 
1797 ^ The spherical excess is of course bad from the well 
, known method of dividing theurea of the triangle in square 

seconds, by the number of seconds in the arc equal to ra* 
dhss, vdiere the number of feet in a second Jtnay be had by 
using the degree as has been commonly applied to the meah 
Sphere, or the mean between the degree on the meridian and 
its pevuenclicular. This being of no farther use than to 
dieck frny errour tiiat might happen in computing the cor- 
rections for the angles. 

(Mnertas^f ty the Zenith Sector fir the latitude qf Paudree 
aeolisn, and the station near Trivandeporum ; and the 
length qf the cel^tial arc* 

ZeniUi sector. The zefoth sector, with which these observations have 
been taken, was made by Mr. Ramsden, and is the one al-* 
luded to by General Roy, in the Philosophical Transactions 
for 1790, being then unfinished. The mdius of the arc is 
* five foet, and the arc itself is of that extent to take in nine 

degrees on each side of the zenith. It is divided into do* 
grees, and smaller divisions of 30" eacb^ which are num- 
bered. Each of these ^ast is again subdivided into foori of 
0 ' eaob. The micrometer, which moves the tdescope and 
arOf is giadudted to seconds^ and one revolution moves tho 
• ' arc 
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^c over r 10' 08'% but th« scale bleiiig large, a small ftac« 

4tba of a second can be easily defined. The coostmctimi, 
and improvements to the zenith sector, are so well known, 
that a minute description of it here would be unnecessaty. 

It will therefore suffice to say, that as far as so delicate an 
instrument can be managed in a portable observatory, or 
travelling tent, which never can offisr the advantages of a 
fixed, well contrived building, 1 have every reason to be sa*» 
tisfied with it. 

The time I commenced observing at Paudree station was Obsemtuws* 
during the heavy part of the monsoon, which ocwieoed 
frequent interruptions: and although 1 had intended ob- 
serving by at least three &ed stars, I only succeeded to my 
satisfaction in one, which was Aldebaram With tlmt star I 
bad a fortunate succession for about sixteen nights; some 
few of these observations, being less favourable tbaii the 
others, were rejected* ^ 

During the time I was at Trimndeporum, near Cudda- 
lore, the weather was settled and serene, and the ni^its 
perlectly dear, so that I had an unlimited choice of stars, 
but having been successful with Aldebaran, 1 chose that star 
for determiniug the length of the arc. 

As I consider die celestial arc more likely to be erroneous Manner of 
than any terrestrial measurement, I have thought it neces- adjusmlg^^ihe 
sary to give soase account of the manner of observing and instrument, 
of adjusting the instrument, ^for, atler two years expeiiancq, 

I have found, that, ootwitljustandiug the great powers of the 
zenith sector* extreme delicacy and attentioit are requisito, 
to render the observations satisftetory. The following me- 
thod of adjustment I have always pnicti|ed. After haring 
brought tbe vertical axis nearly to its true ppsitiou by the 
adjusting sgrew at the bottom, or so that the wuee of the 
plumtuet would bisect the same dot when the telescope was 
moved tp the opposite side, or half round on the axis, [ 
then examined whetl|4er the dot at tlie centre of Ute hoii« 
fippbd wxit wae bisected, and whether tlie wire mpred in the 
plane (dear of the axis; for unless it be perfectly 
foee, all the observations will be false.. When I had bi- 
voided the dot^ I either took out the micooscope and looked 
or did, the some by a magnifying ^ss, and by 

that 
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that meana I could dia^i'er the smallest parallaXi^ it ad- 
mitted being brought ne^er to the axis, it was done ; byit l< 
found from exfierience, that it Mipa more eligible to leave the 
wire at a sensible distance, than to bring it very near, till- 
ing satisfied myself in this particular, I examined with the 
microscope again in front, moved the wire freely in the ver- 
tical plane, and then bisected the dot. I'he telescope waa 
then nloved, so that the wire Was brought over the dot xeao 
on the arc, and the same precaution used with respect to 
the wire moving free of the arc ; and here, as wdl as above, 
1 found it best to dlow a sensible distance between the wire 
and the arc. 

At^astment of The microscope by which the upper dot in the horizmitaf 
tkewkroscope, is examined being fixed by the maker, the axis of vision 
is of course at rigiit angles to the vertical plane, and will 
meet that plane in the centre of the axis ; but the lower 
microscope is movable, and requires care to fix it so as td 
have the wire in the axis of vision, and be free from the efi* 
frets of parallax ; this I have done by moving it along the 
brass plate in front of the arc, till the wire appeared free 
from curvature, and then adjusted the dot. In these late 
observations, I have generally made the final adjustment by 
the light of a wax taper, for the wind beiug 'sometimes high 
and troublesome, 1 found there was much irregularity in the 
observations, until 1 adopted that method. 1 therefore 
closed the doors and windows of the observatory tent, so aa 
to have a perfect stillness within. The distance of the wire 
from tha axis and the arc is likewise better defined by a taper 
by noticing the shadow in moving the light to the right and 
left. • ^ 

IFixtnx the in- In fixitl^ the instrument for the Star, great core was taken 
stfumenu placed in the meridian, which was done by a mark 

> at near the distance of a mile (generally ona of my smaH 

Hags), the polar star having been previously observed by 
* the large theodolite for this purpose. The telescope was 

then moved in the vertical, till the wire of the plummet was 
at the nearest division on either limb to the zeuitli distaiMse 
of the star, which ooufd always be nearly knowu« The mt- 
crometer, having been put to zero, was firmly serewed, nnd 
the dot on the limb carefully bisected, the instrumeot was 
• • turned 
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loaned half rounds th« adjust^nt esaipiped ami corUBClf^ 
if necessany. .This being done, the degrees and minute^ 
Ac., on the arc were noted ^owii, as was also the particular 
division on tl^c, micrometer scale, at which the inde^ stpod, 
and tbafracti^Qfial part of a division in case there. Avas. any. 
Ii] this state every thing, remained to within fifteen pr twenty 
minutes of the time, the star was tp pass, when I repaired to 
tJie tent, and again examined whether the wire bisected th^ 
dot; if it did nut, the instrument was again adjusted ^^tP tho 
same dot, and the horizontal axis also examined by the up- 
per microscope, all this being doa^, the sector was placed 




in the meridian. 

When the star entered the fiield of view, the micfoincter ^hsemtiQu vf 
was moved gently till the star was near the horizontal wire, 
but not bisected till it came near the vertical, that the mi- 
crometer might not be turned back, bu| continue moving in 
the same digacUan. This I did to avoid any ialse motion; ihi Caution re« 
the micrometer screw, and ( waaJed to this precaution hy 
the repeated experiments I had made in examining the divi« ' 
sions on the arc, for iteometimes happened after moving the 
arc over one of tlie divisions till the wire bisected tlm next 
dot ; and then turning it back again, that the index of the 
inicrumcter was not at the same second, but bad passed over 
it perhaps one, and sometimes two seconds ; but by moving 
over the next five minutes in the same direction, the number 
of revolutions and seconds were always what they ought to 
be, to some very small fraction. This andiaaly, howedar, 
only happened in tome situations of the^screw, and to avoid 
any errours ail sing therefrom, I adopted tfan above me^d. 

The zenith distance of the star being now had, otf one^part Zenith dis- 
of the arc or limb, after the same process had been gone bo^STpaltrgf'^ 
threm^ the text night,* with regard to the a4j^ustment, the theacc. 
zenith distance was taken on the other part of the arc, by 
turning the iitstmifient half round on its vertical axis. The 
mtencf these two was therefore thevrue observed zenith dis- 
Hifiee, and half the difihrence was the^errour of collimation. 

Pot applying these to the purport in question, the mean of 
the zeiath; distances beiog^ corl^ted for refraction, the deoli- 
tnrtionf of* the star for iiacbof these nights, was .corrected for 
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nuta^ony aberration, &c., to tbe time of observation, aiiA 
the mean of the two taken for determining the latitude. 

In this manner has the whole series of 6bservatioiis been 
tontinued, by turning the sector half round every night, for 
the purpose of observing on opposite parts of the arc, and 
each compared with its preceding and succeeding one. Jn 
pursuing this method, it was unnecessary to notice the 
4;rrour Of collimation for any other purpose than as a test to 
the regularity of the observations; for until they became 
uniform, tio notice was taken of the zenith distances, con- 
cludingjthat there had been some mismanagement, or some 
defect in the adjustment. 

After major Lambton had made ottt hrs account of the 
meridional arc, he completed the measurement of a degree 
perpendicular to the meridian in latitude 109 32' nearly, 
derived from a distance of upward of fifty^dve miles, be- 
tween Carangooly and Curnatighur, two statioib nearly east 
and west from each other. The final results of his compu- 
tations are, that the degree on the meridian in this latitude 
is 60495 fathoms nearly, and the degree pcrpendficular to it 
61061 fathoms nearly. 


nr. 

An Attdunt ^ smte New Apphs^ tthich^ with many others 
that have been hng cuUinated^ were exhibited b^r€ the 
BbrtieulturaUSocietyf the 2d of December tdOS. Mr. 
Aetmii Bio«s, F . H . * 


The apple ont 
of our best 
Jruits. 


F all the different fruits, that our island affoids, none 
can be brought to a higher degree of perfection, with so 
little care and trouble, especially in its southern counties, 
than the Apple. For% proof of this, 1 hope it will not be 


deemed presumptuous fn me to refer to the catalogue below, 
every variety of which I had the honour of exhibiting to the 
Horticultual Society, at our meeting in December last* Mov- 
ing been flattered by the wishes of many geidclnin ^en 

present, 
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f reseRt^ to give tome account of such as are new,, and by 
what culture they have been produced in such perfection, I 
cannot but attempt it, thouj^ very inadequate to the task, 
for almost every hour of my life has been employed in foU 
lowing the instructions of others, and when I have deviated 
from them, with a view to improvement, I have seldom been 
able to write down the result of my experiments with any 
satisfaction to myself. 

Beside the sorts of apples lately exhibited, the garden Apple trees 
of Isaac Swaiuson, esq., my indulgent master, contains ^lose 

number of others, which are less valuable. When 1 mention nor their * 
that 1 am cutting these away as the better trees advance, and 
thinning the bianches of the latter also bs they requite it, I 
perhaps tell all that is to be tqld upon the subject ; for I 
have found nothing of more consequence to the health of 
the apple tree than plenty of light and .air. The instructions 
of the late ^Ir. Philip Miller, on this head, are so pointed, 
and 1 see so many apple trees smothered either by their own 
branches or those of other trees, that I cannot do better than 
quote his words. After directing the standard trees to be Large one^ 
planted at the distance of 40 feet every way, and the dwarfs fyej^dwarfs^^»0 
at that of 20 feet, he says, I am aware how many enemies I /eet’disunt. 
shall raise by retrenching the great demand, which must of ne- 
cessity be made in the several nurseries of England, if this 
practice be adopted, but as 1 deliver my sentiments freely on 
every article, aiming at nothing more than the information 
of my readers, so I hope there will be found none of my 
profession of such mercenary tempers, as to condemn me for 
telling the truth, though it may not always fgree with their 
iiflerests.'' » 

I feel no fear in referring to this great gardener's work, be- Mnybeplanted 
cause all the principal nurserymen, who now supply the pub- 
lie in life vicinity of London, are men of too much liberality ^ 

to recommend a less distance, than the above ; and in the 
present opulent state of this country, the original price of 
the trees is cojppatatively .so trifling, that if any one plants 
double the nuinh^r which ought to remain, he will be repaid 
more than a hundred fold in the few years that the alternate 
trees are suffered to stand. This is a practice^ therefore, 

£ 2 * which 
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^.hicfa. I hAve no| 8crup)Ad to recommend: but, after all, 
wtettier a gentleman plants many or few trees, His future 
aucpcss and gratification depend principally upon tHe ju<%« 
Shotiia be vaent of his gardener, in choosing such trees in the nurseiy, 

grafted from gg j^ve been grafted from bearing br<me/ies; and if 1 thought 

branclws. myself authorized to give any hints to our nursery-men, it 

Grafts to be would be relative to the selection of their grafts and buds, 

s^ted with Qniy jjj apple trccj but every soft of fruit tree, about 
which tbey aVc in general too careless. 

Apple trees 1 ix^RSt now observe that the apple tree^will grow readily by 
Tantagtfronf* trees raised in this way, from healthy one 

cuttings* year pld branches, with blossom buds upon them, will continue 
to go on bearing the very finest possible fruit, in a small coih- 
Thesc well many years. Silch trees are ^so peculiarly proper 

adapted to for forcing, by why of curiosity or luxury, ahd 1 believe 
forcing, liable to canker than when raised by graft- 

ing, though l am unable to assign any reason fur it. I have 
more chan once experienced this in the golden pippin, cuttings 
and continue of which have remained seven years in perfect health, when 
than graflr**^ grafts taken not only from the same tree, but from the vfeVy 
branch, part of which was divided into cuttings, cankered in 
^hi*! discover- two Or three years. Accident, which brings to light so many 
eU by accident, Q^eful things, first taught me this practice ; some cuttings, 
that 1 had stuck into the ground for marks of annual (lowers, 
having all made roots. The soil was loamy, and the summer 
proved so wet wi cold, that many bunches of graphs In a 
large greenhouse, which 1 could not prevail upon the gentle- 
man I then served to be at the expense of thinning with 
scissajs, rotteef when green. 

Effects of The soil at Twickenham b light, and inclined to saiid 
on the apple rather than loam, in which the apple tree will ripen its fruit 

earlier and more completely than in a stiffer soil, Jbut it will 
not l»t so long. Young seedling plants will also produce 
their blossoms and fruits in a shorter period in such soil. 
Our trees being originally placed too near each other, I hdvc 
May be tfans- transplant!^ seyetaf iiito other quarters livith very great sue- 
pidiited large. ^ven after they had attained a considerable magnitude. 

j[n doing thisj I was careful to preserve every r^t possf bio 
both great and small, to have the ground witefe they wdre to 

be 




1)0 plaoled tea^x r^eive so that their rqots 

\jferci only exposed to "the air ^ few i^ii^utes, disposing their 

djbres as horizontally as pps^ble, and not too dsiep. The 

lAonths of September and Oqt^her should be preferred for 

tiao^lanting any large trei:^ watering it well if showers do 

not fall the same day : if the leaves are not pulled off, it 

will make fresh roots immediately, or at all events be more 

disposed to push them forth in spring. 1 constantly tread Treading the 

the ground exceeding firmly with my feet, in separate layers Se roots 

of about an inch, so as to render staking unnecessary, a femble to suk- 

piTactice which if performed so as to have any real effect is 

very expensive, but which too freq^ucntly does more mischief 

than good. * 

Of the varieties of the apple cultivated in Mr. Swainson’9 Early lipening 
garden, which ripen early, I can especially recommend, tim 
eummer pippipr Devonshire quarrington, summer traveller, 
bland rose, slimmer pearmain, red coLville, marigdd, Kirk*s 
incomparable, Evan's valuable, nonsuch. 

Of the autumn and winter varieties, perhaps all those Autum;isUnd 
which follow are valuable, especially such as are marked 
with a star, and those marked with a cross are new. 

^Norfolk stoi'er, ^Norfolk beaufin, Norfolk paradise, HoU 
land pippi^f embroidered pippin, striped Holland pippin, ^le- 
mon pippin: as this variety is bejinn^ng to canker in many 
gardens, there is no doubt that it is old, and has been intror 
duced from^ the continent, probably ^orn^andy : for a gen* 
tlemau who was at Rouen, the last short peace, saw it 

there in abundance. 

*Rib$.ton pippin, New Town pippin^ •gpldgn pippin, Mar- 
inildl pippin, frqnch pippin, Kirton pipping Wyken T^ppin, 

Fern's pippin^ Lopdtrti pippin# *Kqntifh pippin, New Town 
Jat^ pippin, j^atheinatic pippi^t t William's pippin, Whitmore's 
pippin, York pippin, n^pherry pippin, pat's head, 

%ing of pippips, aonp^pil co^png, (^wring’s queening, 

•flower of Kent, ^elleswood's rcinett^ ^Holland berry, golden 
fuundi, n»ugiU| nqtp^ ^pplc, rpy^ T:ussqt,^lden russet, Pile's 
^Ufset, Clifton cr^b, ^||d.it)c|iin cwb, French crab, Hereford** 
ihife p^armain# Loan’s pearmain, Holt’s pearmain, Kentish 
reftieUe, thigh, pigppu'i e|g, Tolwortb court, spipe 

apple, 
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apple# flPWe apple, ImiII door, •traniparent pippin, ♦goWf n 
reii^tt^^ golden royal, fBigg'f noMudh, tflat green, +fk1sc 
beai^n, suminer breeding, cceur penclu, flMiinier^s dumpHn|^ 
tl?amey^s pippin, joval appW, fgrecn 4 )yra|nid. 

Description of . To giyiB a cpipplete liistory qf each of the new apfiles 

the best. picnf ioned is out ot my power : they have all been 

raised by other gardeners, from whom we may rather expeef 
it : in the mean while, however, the following descriptions will 
perhaps sullice to make thosp which appear to me the be&t, 
more known. 

William’s pip- William's pippin. Size, from 2 inches to 2f inches long* 
Colour, pale yellow, with a little red on the sunny side, and 
here and there a spot. Shape, somewhat conical, scarcely 
longer than broad, deeply umbilicated at the stalk, which is 
short, hollow at the top ; the leaflets of the calyx, though 
black and dry, still remaining more perfect than in ipany. 
Flesh, pale, yellow, soft, excellent to eat ripe from the tree, 


?sdley’8 pip^ 
pin. 


Birr’s non- 
such. 


Minicr’s 

duiiipliiig. 


baking and roasting well, till Christmas. 

Padley's pippin. Size, from 2 to 3 inches in length. 
Colour, rich yellow, generally very finely laced all over with 
a pale rough starry hark, if I may use the term. Shape, 
oval, about the stalk flat, or often a little prominent on one 
side, not much depressed about the calyx, which is more oh- 
literaled tlian in many others, perhaps from this circumstance. 
Flesh, firpi and juicy, of a rich perfumed and poigpapt fla- 
vour, in high perfection all December and January. I am 
inclined to think this the very best of our new apples. 

Bigg’s nonsuch. Size, from 2 to 3 inches in length. 
Colour, deep ybllow, striped and variegated with red on the 
sunny side. Shape, and general kppenrance, somewhat like 
the nonsuch, but broader at the base, moderately depressed 
about the foot-stalk, very hollow at the top, where the leavt s 
of the calyx remain long and rolled back. Fles^ pale, yeU 
low, soft, and excellent to eat ripe tpom* the tree ; roasts 'and 
bakes well till Chnstnrai. 

Miirier's dumpling; Size, from 3 to 5 inches and a half in 
breadth, hut not so long. Colour, deep green, and yery dark 
red next to the sun; which, together with its spbefieel shapes, 
ixiore contracted at the top, and si^eiled into a (ow iiflpetlect 



cmwu or 


giv« it aome appearance of the Norfolk storer, intt' 
tb«sM are darker green jinea on the north aide which die* 
tinguiah it from a)l the applerl know. It is depressed about 
the stalk, which is long and stout enough foi^so large an 
apple. The calyx is nearly obliterated by the time the fruit 
is ripe, which is not till Christmas, or after. It is most 
valuable for, boiling or baking till April, and even to eat 
ut the end of the season ; its flesh flrm, high flavoured and 


juicy. 
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VIII. 

Qa the Cultivation of the Polianthee Tuberosa or Tuberose* 

By Richarb Anthony Salisbury, Esq. F.R.S. 

he charmfi of Horticulture, in every diriUzed tiB^n, Art of {ardm* 
have been acknowledged by men of all tanks, from the^S> 
highest prince dpwn to the lowe^ cottager. While the 
grav^er duty of the historian has been simply to cooHnemo- 
mte the calm and innocent delights which it afibrdi^ the 
holy- mythologist has exalted it as the sole employment; of 
our first parents in Paradise ; and poets have embellished 
their mpst enchanting verses with its prcaluctions : so that 
to offer a long and laboured panegyric upon any single 
branch of it, to a Society instituted tor the express purpose 
of encouraging them (dl, w.0ul4» in the empbaiio language 
of an old writer, be like vainly attempting^ to paint tlig lily, 
add a peiiiime to the violet, or gild refioed gold* The fiel4 
before us, moreover, is no leas ^extenaiye than that of the 
whole globei which is in fact oB^e immense garden, .covered 
with vegetabtes common to exeiy animal that exists; but 
i^videiice has in^nftnite wisdom totted to mao tl|p propd 
preeminence over all ; his wants, if iho is not indolent, bping 
invariably fiift impplied. In Iboae earlier stages of sopiatyt 
however, when the ground was first cultivated, it must have 

, e Abrkijged ^la the Tisa$. of the liorticulturjsl Soc. yoi. 1, p. 41. 

been 
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libeti iitidbiradvitbly dtftcult tb exclude wieiie animnde^ 
bdtil ^cUf^vaii^as lietU^rwBf from die imtoediute* 
preetoctir'of ituurnn habitatioutl; driven «6 they now are' 
htm binary populoue country, we can fertn but a very imperp 
fhbt idea of their tremendoue power and strength in warmer 
subsequent to dinuttes, #hile thinly inhabited* Henee the progress, even^ 
agriculture. ^ Agriculttlre, waa in ali probability ibr a long period slow 
and interrupted: yearn and 3*earB must have dapsed, before 
her younger and more delicate sister, Horticulture, ventured 
to appear; though, to plant a clump of bananas, whicii 
wotdd givw ifiiiMd^ and to perfume the surround- 

ing air with the fragrance of an orange grove, independent 
of the fruit these two vegetables afford, must have been'na- 
tural, one would think, to many a savage of finer feelings, the 
moment bis residence became fixed* 

Tuberose re- To leave the language of fancy for that of fact, I know no 
^prohtaUe. ornamental plant, which seems to me more deserving of 
cultivation in the warmer soils of this kingdom, or that 
would repay the labour attending it with greater profiti, 
than the tuherose^ 

First account The first account that I find of the tuberose, is in I'Ecluse’a 
of this flower. where it appears that on the l«t of De- 

cember 1594, he received a specimen of it, in very bad cori^ 
dition, from Bernard Paiudanus, a physician at Rome, to 
whom it was sent by the celebrated Simon de Tovar, of Se^i^ 
iille. Ucertainiy had not then been many years in Europe, 
4 nd Linn^, in bis Hortus Cliflbrtianus^ on this head refers »S 
to Plumler’s Genera Pluntanim, p* 3 ^, who says it was first 
Supposed from brought by Father Minuti, from the East Indies, into the 
iheEastlndies PeirescV garden at Boisgeneier, near Tputon. It 

is much more probable, however, that it was introduced at 
More probably ail earlier peripd, and frpm America, for no author describes 
from America. Indies. Loureiro only found it eutti- 

vated }n the gardens ^ Cochin China, and Rampb says U 
^ was unknown in ^be Island of Aiiiboyaa,^il the Dutch 

tied it thfcre from Batavia, in 1674. On the contrary, Kur 
met informs os, that iw was brought to the Is 1 a<^ of Lozene, 
by the Spaniards, from Mexico ;• and Parkiusoa, m 
tells us, that the plants, w'hich he describes os two species, 
Kaiive&ofthe «* both grow naturally in the West lndies| whtface being 

|irst 
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#Ht brought ifito SpAin# thAy kwA &om tk^cA 
persed dnto divers loverr otf planter** TlM««niator Pirifeie»Aa> 
may be leatnt frem Gassendf, was oiriy kiartmi years oM! in 
1594 ^ Simon de Tovar had already caUhrated it/afc 
Seville, and acconlihgto Redoatb, It ivas tier planted in his, 
garden at Boisgoncter, by Father Minuti, tiH 11^9, ivlioni 
that author makes to have brought it fioin Persia; I* only 
infer, however, that he travelled frunn Hindostan over^ land; 

Redout^ moreover asserts, that the authors of the Fltnra 
Peruviana found it wild in America, but in the work itself 
they say, cultivated in gardens* Hurtiaindas* evidence^ bow^ 
ever, 1 think, takes away all doubt about the matter: ha 
says, provenit in frigidis et temperatis regionibus, veteri 
incognita mundo/’ and as the agave^ to which the tubertme, 
is more immediately allied, is also a native of Mexico, I am, 
fully of opinioti that it is indigenous there* 

Tlie description given by the venerable PEcluse, of his L^Ednse m 
specimen, half dried and battered by the journey, with^only accurate ob« 
the lowest flower of the spike expanded, affords a memora- 
ble instance of his accuracy and discernment. The size of 
the stem, insertion and figure of the leaves, and their faempy 
texture, arc particularly noticed ; the shape of ihc corolla, 
tvilh its general similarity to that of the Asiatic hj/acinth^ 
but in consistence rather to that of the orange^ is next re* 
marked ; and having no knowledge of the root to guide hia 
judgment^ but what he derived from Simon de Tovar's ap* 
pellation of BuUtus Indkus jiartvn album praferens h^acinthi 
OrientalU amulum^ he guesses it may possibly belong to the 
same genus with'thc bulbus eriophorus^ or JPerftvian kyadnth* 
though Tn^t without some dopbts raised by its stemming co* 
vered with leaves, and its tubular corolla. Two years after* 
ward, thesi^ doubts were corroborated 'by his receiving roots 
both from Simon de Tovar, and the Comte d'Areinberg, 
y^hich by August^^cre full of leaves; and I think it worth 
lioticiiig, that his figure of the plant appears evidently to 
have been made up from the originah specimen sent by Ber- 
nard Paludanns, and one of those growing roots, which he 
expressly nicntiuns did not flower: ha concludes with -ob- 

servings 
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Velia. 

Swertius. 


Fcrrartus. 


Parkinson. 


Bauhin. 




Miller. 


»B TVBXllOSS. 

w^fif, Apt if it if ftjU to ipmain in tbe genusi it may to 
called ^uidfiltoi Juikui tuberoed mdke. 

Kram 4bif.latin phrasct no dotibtt our silly appellation of ' 
tiibmfi, and tbe niore accurate French name, tv^rtuse^ orir 
gjinatec) $ but in the h^st Indies if is distinguished by tbe 
poetical title of sandal or intriguer ijf th^ night ; in 

&pain» where at the period of this plant's being dbeovered' ft 
vas the fashion to give both places and things religious names^ 
it is called tara de S* Josrf^ 

Soon after FEcluse’s figure, an excellent one by VallH 
tbe embroiderer came out at Paris in v608, and both these 
were copied and publUhed as different species, by Swertips,' 
in his Fkirilcgiuni. An original figure, which has great mer 
fit for that day, though not equal to Vallet's, next appeared 
in the Tiicatrum Flora, my edition of which, 1 bOlieve the 
earliest, bears the date of 1622 ; it shows many root$ flow-* 
eying in one pot. From Fer^rarius's pompous book on the 
culture of fiowers, ve leayn it was still regarded as a rarity 
in the Barbcfini gardens, at Home, in l633, but that it in- 
creased abundantly, and was taken out of the ground every 
year in March, to separate the offsets. Our coun^trymaii 
J*arkinsom hulf a century aftey its being first de- 

scribed by rjifrlusc, is the hpxt author who treats of this 
plant; but valuable as many of his quaint observations stilf 
are to tbe horticulturist, bis account of the tuberose does hiiii 
little credit ; he makes two species of it, saying, bethinks 
TEcluse never saw the first, though he owns some do 
doubt that they are not two plants several as of greater and 
lesser, but that t4e greatness is caused by |thc fertility of thp 
soil hlf figures are wretchedly copied fyam Swertius, ancl 
by his calling it the Indian knobbed jacinth^ it appears noi to 
bave toen then by its modern name. Gaspaf 

Bauhin, with his usual carj^Iessncss, also takes it up tfs two 
species froip Swertiys, and even the learned Jlay seems to 
have known as little aboqt ;t in 16^3, adding, however, to 
bis second spcjcjcs, thf j^tle of tjiberifsef 
. 1 inert with nothing mq^e of any con^quepce respecting 
it, till Philip Miller^ the pride of every British gardener, 
publisjicd the first edition of his Dictionary in 1731. He 



it a distiniSt gistms frbni Fj^UcinfMa^; and deH^iherlMs^ 
variety with double Dowers, aowso cofatnM, but tf^n didjr# 
to be' seen in Monsieur de la Court’s garden, near Leyden, Tasttnes a/ 
whose memory is most justly consigned to inftmy 
nOthor, for destroying many hundreds of the routs, rather 
(hah {)Sirting with a single one to any other periron ; an tn« 
stance of narrowness of mind and illnatnre, he adds, toh 
common among the lovers of gardening. 1 trust no one who 
belongs to this Society will ever deserve a similar Te))iOaeh. 

At this period we Dnd the roots were annually imported into Xmperted vrMH 

England, along with orange trees and myrtles from Genoa, 

and to the directions there given for blowing them, so as to ^ciuw. 

have a succession of flowers from J^ne till Octobjerjf nothing 

can be added. 

Though our gardens now are enriched with a profusion 
other fragrant and beautiful flowers, the tuberose still conti- ^*^^*^* 
nucs to maintain its superiority, and we receive roots, espe- 
cially of the double variety, from the warmer provinces of 
North America, as well as Italy. There is no necessity, Mar be oiM< 
however, to be indebted to foreign countries for this supply, ''^*^*^*^®®** 
as I can speak from experience, having cultivated it in the 
open air for many years at Chapel Allerton, notwithstanding 
the average! temperature of that hill from the month of April 
to October is far less than in the adjacent valley. If a sufli* 
cient degree of heat in summer can only be obtained to bring 
the leaves out to their full magnitude, that of the roots fol- 
lows of course, and very little more care tbMi what is be- 
stowed upon tlie artichoke, will preserve them from tbb severest 
frosts. • 

For this purpose, select a piece of ground that il perfectly Metbod of 
drained, under a south wall; or, if this cartnot be ^ared, 
defend it on the north by a reed hedge.' The sise of the bed 
must be proportioned to the number of roots you want, for 
the same tuber n^er blows a secohd time, but only the late* 
ral ones, which are produced in ^at abundance TOnnd st : 
as they are to be planted at five inhbes distande frdm each 
other/ a bed nine feet lon^, by three feet wide; will hold 140 
pots. 

J'be toil, in whidh 1 have fpund them succeed hett/ is li^t Soil 

sandy 



my rotten coiii^ 

4 ^^»: ti|fi.0i^^h,^Qiuld be tabeii ab^ut fti^vTn or eigjbt incbe# 
tb^ green turf, chopping it very small witb 
t^spa^e, an4;tunimg it once a month for $. year before it 
la ui^; if the earth is not very light, add a^quantity of sea 
sanil« or ine shelly gravel. If you are obliged to use this^ 
compost sqoner, pass it through a wide screen^ casting out 
nothing but any large stones. 

Preparation of About the middle of April prepare the bed as follows : 

first, take out all the old earth, to the depth of two feet and 
a half, or three feet, filling it nearly to the top with fresh 
stable dung, that has been cast into a heap to heat a fort- 
night before : lay the dung evenly in the trench, treading 
each layer vciy firmly do^m with a board, under your feet, 
and reserving the smallest and shortest for the last: upon this 
lay eighteen inches in depth of the compost, sloping it well 
towards the south, not only for the benefit of the sun, but 
to throw off violent rains. 

^ after, plant your roots at five inches dis- 

tance from each othnr» observing to place them alternately 
in the rows, and that the crown or upper part of the tuber 
is only just covered with earth. These should be the offsets 
of such as after fiqwering the preceding year have been pre- 
served from frost through the winter j^n sand, as well as the 
strongest remaining upon any fresh imported ones. Till yoq 
ebtain a sufficient stock, even the wealcest may be planted# 
but as a great number are annually produced by every root, 
in time those which are large enough to flower the following 
Management year need only be ^elected. Cover the bed at night, espe- 
alter planted, cialjy if frosty, with a double mat, till the leaves appear, 
but give little or no water, protecting it carefully from heavy 
rains, When the leaves are about an inch long, add a little 
fresh^ compost to the surface, filling up any inequalities/ and 
removing all weeds. If the season prove ^dry, it , will wyf 
require watering, and towards the end oC June aqd in July^ 
when the leaves arc in ^11 vigour, very copiously; hut thj| 
sruist depend upon the weatlier. From tl^is period till the 
beginning of winter, nothing more is necessary than to wee^ 
bed, and proteef it from the autumi^l rains : t^is may 
• * be 



tvzrvitt 

* be iotkt by sloping the grotind mbre up to it» or if ytm bite 
ft cucumber fhime not in use, it miy be employed for tirii 
purpose, taking care to sink the front so low is to ftdttait all 
the sun possible. About the first wfeek in December, take 
the advantage of a dry day, and after clearing away all the 
.deca 3 *ed leaves, thatch the bed all over, and at the sides, a 
foot thick with dry straw, sloping it well to thi'ow off the 
wet. 

About the middle of February, if not prevented by ic- Roots to le 
vcre frost, take up all the roots, preserving their fibres, and Jf^bruaryV* 
pack them in very dry sand, in cellars where the cold cannot 
penetrate till April, when they must be replanted before, and lepiantfd 
shortening their fibres more or less, os you find thorn de- 
cayed. If the climate was even milder than ours, I should 
recommend the roots to be taken out of the ground, and prc« 
served in dry sand, for it throws them into a complete state 
of rest, and disposes them to form their flower stems earlier. 

Many offsets will by this time have made their appearance 
round each root, all of which, except two or three at most 
of the strongest, should, be cut entirely out, and this opera- 
tion must be in some degree repeated inter they are planted 
and growing, as fresh offsets are produci'd, for, if permitted 
to remain, they will rob the other buds of sufficient sioui^sh- ' 
ment. 

This second year some of the largest roots will probably MjnaRpmrnt 
flower : if they send up their stems early it will opiy be ygaJj**' s«c®u4 
cesiary to stick them carefully, when aboux a foot and a half 
high, and leave them to blossom in the <||pen ait ; but when 
they appear later than July, they should either he removed 
into pots, with a trowel, preserving all the fibres possible, 
and placed in a stove, or if you have not that convenience, 
cut Out the flower stem, with all the central leaves, as soon 
as it is discovered, which will strengthen the offiidts. In .the 
succeeding winter thatch the bed, taking up the rofits in Fe- 
bruary, as before, most of which l^ili now be suong enoijigh 
to flower, and may be selected for sale : such roots, if wanted 
for early forcing, will have a decided advantage over imported 
ones, for, as iheir fibres will not be entirely decayed, they 

• will 
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Will piMh immedtAtefy upoa being, removed into brUkheat^ 
and may be brought to dower as early as May. 

Aeoarding to the abovementioned distances, half a quar- 
ter of an acre would contain roots, leaving nearly os 

mtioh space for the alleys as the beds, which, at 3d. each, 
amounts to the sum of £189 Ir. 6d. and as when a sufficient 
stock of offisets to select the largest was obtained^ the annual 
return of blowing roots may be estimated at half the number 
planted, the profits of a bed of tuberoses^ after deducting 
every expense of rent, dung, and labour, would be consider- 
able, even if it were necessary to cover it in autumn and 
Places favour- rvinter with three light frames. There are many places in 
able for it. Island where 1 should imagine this plant might be cul- 

tivated with still less care and attention, especially in tlie 
southern counties near the sea ; in the vicinity of London. 
Ham Common, Sunbury, and Walton upon Thames; in 
the Isle of Wight ; about Southampton ; below Exeter ; 
Oencral ro» Bath and King's Weston; in South Wales: and the theory 
which 1 would recommend any intelligent gardener to adopt 
in its general management is, to keep the roots growingv as 
irigorously as possible from May to October, but in a state 
of complete rest and drought for the remainder of the year. 


Estimate of 
•speoseaiMl 
profit. 


IX. 

GioiogicMi Remarks on a calcareous Mountain near Chesty, 
IR the Xhpartmient^ of the Rhone \ by Mr, L. F. Lxmaitre, 
Iw^>ect<fr Gentfol cf Gunyowder and Saltpetre^* 

%• 

All natural J|[ Do not think there exists a natural fact, or an obferva- 
Mticeto^e however slight, that does not merit the attention of the 
geologist,^ geologist, who should study incessantly the volominohs book 
that Nature has laid opmi before his eye% Certain psges of 
this book it is true may appear but little interesting; yet he 
pbould not pass over a/ingle one if possible, would he attain 
an accurate knowledge of the interesting history of our globe, 
and the wonderful revolutions it has undergone. A mountain^ 

* Journal de;> Mines, No, 106, p. 307. 


a mine. 



oasEatA^ioi^f oil a CiftCifllkoin inotrictAia. 4i 

m vfAne, a quarry, an earthsKpf are sn many pietuWH' 
which geologists may discern thia history* 

From the same considerations I am induced to think, that 
they win be gratified by the account aud sketch 1 here pre- 
sent them, which appear to me to exhibit something singular, 
if not problematic, which it is for them to solve. See PL II, 
fig. 1. ^ 

The schistose vale, in wliich the village of Cheesy, near Vals notr 
Lyons, is built, is bounded on the north-east by a chain pf Lyons, 
mountains of no great height, which appears to run south- 
east and north-west, and in which a well known mine of 
yellow sniphuret of copper is wrought. On the opposite 
side of the" vale is a chain of mountains of two tor three 
hundred yards high, nearly parallel to the former chain, but 
not stretching so far to the north-west, and cut ,iibout three 
Quartets of a mile from Chessy by another vale, meeting the 
first almost at u right angle. 

The lost mentioned chain is calcareous from its summit (;»alcareoMi 
about two thirds of its height. Its base ap{>eared to me to mountains oa 
be composed of a schistose rock, similar to thut which com- * sdum. 
poses probably the first chain and the whole of the interme- 
diate valley, since the vein of copper, which has been 
wrought to the depth of upward of a hundred aud sii^ty 
yards, is enchased in this rock. ^ 

The extremity of the high calcareous Vhain, at the kind qiTrry^at Uie 
of promontory it forms where the two vales meet in an angle, top. 
ethibits at its samrait a large ^uariy of eakarepus ytone, 
which is used for building in the adjoining country. A per- 
pendicular section eighty or ninety feet hijgh, made in a di- 
rection nearly east aud west, exhibits a series of strata from 
eight to fifteen inches thick, not arranged horizontally, hut f 
with different degrees of inclination to >tbe horiiron, and ^ ' 
crossing one another in various directions, as seen in PI. II, 
fig. h which is ^om a drawing taken on the spot. l%e 
value of the angle 1 have inserted at the different arrange- 
ments of the strata is only estimate!^ by sight, as I was un- 
able to measure it, on account of the ^epness of the ploce. 

It is according to the decimal division. All the strata in 

^ach arrangement are parallel, except those marked A & B, wid°n nTtheir 

which grow wider, the first as it descends* the second as it course. 

follows 
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« cf tiMte it verj iqptrtltd from thtt wbicb vam^ 

Hff ffom^he bead or base of those it ctfers^ 
•or btat^mil it hf B Isind of ^saaibande of the tayoe 
.nitQte'ts tbrstMila* hiit of ooelber colour^ 

Stoitecobared ttooe of this qmrty bts fine groin, it r^- 

hy’im, and dered yellowish by oxide of iron, and contains a fear sbelis. 
cD^tis a fotnid in it troail bivalve df tbe chaisiB khid^ 

crowitoaeft or ffyphites, and a few belemnites. The stieify 
and coarse strata sme for building, the fine and bdid strata 
^ are nted for entablatares and other ornamental parts.. 

fifhie couBsdlor GUlet FAnmont has given such a satisfim*- 
tmy csi^ianattoa of the angles and tortuous bendings of cer- 
tain veins of coaU and other alluvial strata, such as those of 
bog iron ore imr Sarre-Ltbre, that he seems to have caught 
Mature in the very fact. Whether hts tngentoxis hypoUiesis 
will account for the arrangement of the strata in the qaaiKiy 
«ot Chessy, 1 must leave to bis consideration. 


X. 

an a 4(iftgutar Arrmgenient of Strata observed in the 
Chain of Jura^n the Department of Doubs : by the Same* 4 

Z:SL^Of ^whdt conseqnence is it, some will say, whether' tjie 
«f Nature cOhstituent parts of our globe be arranged in this wayior 
' that ? What signify to us the causes of the regularity or dis- 
order they may ^hibit, if the order of Natitre as a wlKde be 
not disturbed; if every thing in the universe be as it ought 
tp be f ^ 

It may be No dopbt the abuse of observation, for evgfy thing bOs,its 
abused, ^ abuse; no doubt the desire of explaining every thing, not 
skce|idtag what exceeds the limits of ouj^ narrow eompr^n- 
bton; have led natural philosophers into useless researches, 
and into Idle explgn^ons, that frequently betray more ya- 
ally, than desire of £?ing useful : but [ conceive thofC are 
but U certaialy fiCc^ia goolOgy,. which it is advaiitageotts, 1 will aof;fay. in 
VctsMsl. 


* lyourjud dec^Mtu^, No; 10^, p. $i0. 
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rU cases to explain* but at least to observe accurately* and , 
to make known* because they are of importance to an art of 
essential utility* an art foundod on observation* that of the 
initier, < 

The course of the strata of combustible minerals and me- t-ead to a 
tsUic veins, their various directions and inclinations* their mlnes**^** ^ 
beddings* turns* faults* disappearance* and change of posi- 
tion, their impoverish meat, kc* ; all these different stales* 
all these modih cations* appear to depend on the arrange- 
ment of the strata of our globe* and the concussions they 
may have experienced at different periods* whatever the 
causes may liave been. Perhaps therefore it is not useless* 
to make known any singularities of this kind* hitherto little 
observed* that may offer themselves. 

Since it is from the bosom of the earth we derive the ma- Thence useful 
terials of our most useful arts, minerals* to study its inter- ’“*"®*^* 
iial constitution is of importance, as this would frequently 
lead to the solution of the difficulties that present themselves 
to the miner, or at least diminish their number. His pro- 
gress therefore* being less uncertain* would be much less 
expensive. 

If my reasoning be just, 1 shall bring forward with more The authors 
confidence a few observations* that appear to me to claim *^^**^" 

the attention of geologists, from the singularity of the facts* 

They may confide in what 1 have the hondUr to lay before 
them, since* as I am not sufficiently initiated into natural 
, history to form systems* 1 have always confined myself to 
observation* and to observe long before I copy ; and in the 
present instance I have the confirmation of several fellow tra- 
vellers* among others the senator Aboville* Vhose acfuracy 
of observation is well known. 

The table land of Jura* on which stands the city of Poii- Jura, 
tarlier* ia furrowed by a few valleyt* more or less close. One 
of the most interesting is that of la Lone* on account of its Vale of U 
wild and picturesque scenery, and the various works con- 
strutted t>n the banks of the river. is rendered particu- 
larly remarkable by the source of the river itself. I do not 
think the reader will be displeased with my saying something 
he^e of this wonder of Jura, as it may be styled, which de- 

Vo t. XX.~MAYt'ld08t F , serves 
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server on many accouihtd to be visited both by the oeti^raHet 
and the lover of the arts, ' 

The vale dc- The ’valley of la Lone bej^ns above the village of 

scribed. thier-Hautc-Pierre, between Pontarlier and Ornans, iVi the 
snbprefecture of Pontarlier, in the department of Doubs, 
This valley, very narrow at its origin, and very deep, and 
almost perpendicular throughout, exhibits in this part the 
' appearance of a vast well, opened on one side to let thc$ 
water flow out. Its sides are composed of compaet, gray, 
calcareous rooks, veined with white carbonate of liase in a 
state of confused crystallization. At the foot of these rockSf 
but nine or ten yards above the bottom of the valley, a dark 
Cavern, from cuven?, the depth of which is unknown, and the nioiith of 
mer*' ^ which is about seventy yards wide and thirty-five yards high# 
pours out with great noise a very copious torrent of clear 
water, that tumbles foaming among the rocks, which it has 
torn ofl‘ and driven before it. Thexlepth of the valley, the 
beetling clifis that form it, the aspoct of the cavera, the 
roar of the torrent rushing out of it, the mist it throws tip, 
the gloom that reigns in this savage place, the bottom of 
which has never been illumined by the rays of the Sun con- 
fined to the tops of the rocks, all conspire to give an idea 
of the chaotic disorder, that prevailed before human indnsixy 
had laid earth, Water, air, and fire under contribution for 
the benefit of tMe arts. 

% regulating the course of these watara, or of part of 
^abiwhed^oiiVt hy explosion of gunpowder a few yards 

of Burfoce fmm the adjacent rocks ; and by suspending erec- 
tiousover the torrent iUdf; a number of difl'erent maoufuc- 
tories^hjsve established at the foot of this precipice# 
forming a complete contrast between art aud nature. The 
Loue, after it issues from the cavern, is divided and turned 
in numberless directiquavto set in motion, eight or jteo ftour 
mills, oil mills, mills for bruising hemp, forge bellows,, large 
mid small hammers, flatting mills, cyluiders for cutting iron 
into bars, and saw-mills. These wonders, which ate daily 
•increasing by the adflition of fresh structures, are owing to 
the industiy and activity of Mr. Besson, adfninistfator of 
saltworks. 1 had forgotten to mention, that you get to ihu 
bottom of this ^nchanted precipice bj^a flight of steps,, the 

winding'i 
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modings of w^iieh) ceacealm^ it horn your view till yw 
reach it* render the picture more magical* and the surprise 
the greater. • 

It was in the cliffs forming the walls of this narrow basin* Strata ilhiorted 
that 1 had an opportunity of noticing some singular arrange- 
ments of the strata composing it. Every thing exhibits 
trachs of the derangement I had observed in many other 
parts of Jura, but here they appeared to me larger and more 
varied than any where else. 1 cannot give a better idea of 
them than by the drawings I made on the spot* engravings 
from which are annexed. See PI. 11* figs. 9 and 3. 

It is to be remembered* that fig. 3 represents the face of CaTem, 
the sock to the right of the cavern* the entrance of lyhich 
rommenoes at a very little distance from the natural vault 
A ; so that the cavern has been opened through the strata 
B* B* and those resting upon and parallel to them* which 
dip toward the centre of the mountain at an angle of about 
thirty degrees. This fact will give an idea of the effect and 
of the time required for the water* or the acting power 
whatever it was, thus to force its way through immense . 
fctrata of a hard and compact rock. 

> The strata A* C, &c. exhibit a semicircular arch; those NaturaUichfv. 
marked D* D* an elliptical arch. Both appear to rest on 
the strata E, £* which are no doubt produced to the left un- 
der an angle nearly similar to that of the strata B, B ; and 
probatJy receive the extremity A* C* of the smaller arches. 

All the little veins or laminse* that compose each stratum* Laminx of 
have regularly undergone the same curvature; so that the stwiaugiii<uiy 
arcades and all the curved parts of the strata of this mouO« 
tuin exhibit the appearance of « book bent m different di- 
rections. 

I could not get at the knowledge of the arrangement of Part beneath 
the part below, F, F* which forms the floor of a sort of yard 
belougiug to the manufactory, Mn Besson is making an 
excavation under the natural arch D, D* for the purpose of 
a storeroom or woi l^hop. . 

The existence of the portions or radiments of strata* Deposiiior's \a 
G*0, G, H* H*H* will perhaps appear singular, but it is 
not the less real, and is very distinct. If I might be per- 
mitted to hazard an opinion respecting theyi* it would be*' 
r 3 that 
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that, from these depositions in the angles of the arches vre 
must infer, tliat the arches were in being before these dejMi- 
sitions^were formed. * 

Another partof 3 represents another fiice or precipice of the same 

the mountain, mountain contiguous to that represented in fig. ^ ; so thut 
Natural arch, it forms one contiguous mass, but with an obtuse saliant 
angle at a 6. In this part too there is an arch I, of lafger 
dimensions than either of the others, and tnucli flatter. It" 
seems to form a support for the upper strata, L, L, L, which 
rest on its extrados* 

Contorted The singular contortion of the strata K> K, is represented 
strata. exactly as it is in nature. 

^rata inter- The strata L, L, L, M, M, M, and N, N, cross and 
beciing. tually intersect each other, without losing any of their regu* 
larity in this part. Though 1 observed them from a distance^ 
their general and reciprocal arrangement is too conspicuous, 
for me and my fellow travellers to Ji&ve been deceived* 

Similar ap- lu ftras observing the two sides of the mountain analogous 
pearanccs^iii ^ dispositions . of the Strata are obsenable. 1 give here the 

themounuins; striking, but all of them merit the attention of the 
geologist. 

and elsewhere. The mountains of Jura however are not the only ones, in 
which 1 have noticed phenomena analogous to those 1 have 
. described. I have had opportunities of observing such ia 
the calcareous mountains of the Lyonnese, in that which 
overlooks the village of Chessy, seven miles north of Lyons, 
toward the west, in a quarry on its summit, and of which I 
lately sent an account and drawing to the council of mines. 


and elsewhere. 


See the preceding article, and PI. II, fig. 1. 

In coal and Afaer mines we every where find examples of 
great disturbances happening to the surface of our globe, 
disturbances that must bave occured at periods very remote 
from each other, and that excite our astonishment. , Ages to 
mau are but moments to nature. 


XI. 
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Ah Iwfuiry into the Ceiwses qf the Decay of Wood, and the 
Means qf preventing it. By C. H. PakrYi M. D. 

f Continued Jfom VoL XJX, p. 338./ 

HEN wood decays under cover, that condition is uso- Dry.nA, 
ally called the dry-rot. Let U6 examine the ctrcumstances 
ill which this change takes place. 

It affects the interior doors, shelves, laths which subdivide wtiereit 
the layers of wiue, and all other wood work in certmn ceh curs” 
lurs; beams and rafters which support the roofs of dost 
passages ; joists laying on or near the earth ; . the waiuscote 
ing of large rooms, little inhabited, in old and especially 
single houses; and wood in various . other situations of a 
similar kind, which need not be particularized. In some of 
diese cases, while one sample or portion of wood shall suffer 
the dry-rot, another specimen or |)ortion shall remain un- 
changed. In other instancies, wood of various kinds and 
qualities has beeu successively employed, and all has alike 
suffered. During tlie stages of change, a crop of tnucor or Attended with 
mould, and very frequently of fungi, has sprung from the ^i''and a j»ecul 
porous mass; and the decay is always attended with a wide- liar .smell, 
spreading exfauiatioii, the odour of which cannot well be 
described, but which is sufficiently known. 

What then are the causes of this destruction ; Precisely Cause, 
the same as those which L have before dd^crihed ; though 
their action is differently modified, and less obvious fo gross 
observatiaiDR^ ^ The decay is produced by the putrefactive 
fermentatiou of the component parts of the umod, in con- 
nection with moisture, without which, as I have before stated, 
wood cannot putrefy. 

Commoiih air is not only capable of mixing with a coo- Air loaded 
sicharable quantity of water in form of vapour, but during 
every state of our atmosphere is alw^s much loaded with 
• It* Water becomes vapour in consec[uence of being united 
vith a cortaiq propqrtipn of tliot aubstaipo vhlch is called 

^ heat. 
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which is dc heat. If a sufficiently cold substance comes into ooAtart 
Siin'p^c(dder"^ vapour, the superabundant heat, which was necessary 
than the air. to its eicistence in that form, passes into that cpld substancet 
and the vapour is then immediately condensed or changed 
into water. Thus if in the hottest day in summer, when 
the vapour in our breath is totally invisible, we breathe on 
a looking-glass or plate of polished metal, which is colder 
than our breath, the surface is immediately dimmed ; and 
if we continue tq breathe on it, small drops of liquid 
which gradually become larger and larger, and many of 
them at length uniting, run down the aurface hi a stream. 
The same thing takes place on the outside of a glass of 
water drawn in summer from a deep well, and of a bottle 
brottglit up into a warm room out of a cool cellar; and on 
the inside of our windows in frosty weather. On the other 
hand, we could not dim with our breath a plate of metal or 
glass of loo degrees of heat, which is greater than that of 
smr breath, and no mist is observable on the inside of our 
windows during the heat of a summaf's day; nor is tliei« 
any condensaticm of moisture on the outside of a glass of 
cold water fresh drawn from the well, or pf a bottle out of q 
cellar, when either is brought into the open fivMity air. 

Many circnm- These circumstances will explain many appearances, by 
plained thus, which, for want of due examination, we are often greatly 
puzzled. We are frequently mortified by seeing in our 
houses, especially in the country, the walls become staitted, 
or the paper separated and hanging down, and often perish- 
Daixipness of ing; and as this usually happens on the side or corner which 
.-»;riaui walls, cxposed to the weather, we conclude that the damp 

comes through the wall, and test our faculties to the utmost, 
iiA order to prevent this penetration. The roeasuUBs which 
we employ sometimes succeed. But it often happens, Hint 
casing, and plastering, and pidntii^ the devaled afiglte fcife; 
and then, aa tlw last resource, we take off the^ paper and at, 
tach it tu canvass at the distance of •one or more ihchef 
from the wall, and thus, for the present at least, effect^bs 
The wet 4oe6 desired purpose. Nc/w in thi^ case it is just qp abfuvff to 

ihro^h rte ^ through the wait, as tllM ft 

Wall, comes throu^ the gims window in a frosty day, or the glass 

or hsUle thpi weft or eeUar.^ The £iet is, thil in ah 
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posed ha^sef and more especially on the most exposed cor- 
ner of a room seldom warmed by 6re, the inner surface of 
the wall, by the coiitinuauce^of frost, is become of a very 
low temperature, like the air within the room itself. So 
long as this state of equal temperature between the wall and 
internal air continues, or if the wall is warmer than that uir, 
it is obvious that the vapour which is mixed with the air can- 
not part with any heat to the wall, ahd therefore will not nu- ^ 

dergo coudensation ; just as no dampness appears on our 
windows during a hot day in summer. But if h thaw comes butisdrpoNitrd 
on, and the air becomes warmer than the wall, which, from 
its capacity of easily shifting place, it will readily do, then 
the vapour, which is mixed with it, parts with its superabun- 
dant beat to the colder wall, and appears on it in nioititure or 
draps, or pours down it in streams ; just as happens to the 
cold bottle brought into the warm dining-room. 

This change i| the greater, the more completely the ma- 
terials of the wtll fit it for carrying the hcsrt out of the va- 
pour, or, in pbilosophical language, the better tt)ey conduct 
heat. Hence a wall painted in oil condenses vapour, or rups ^ painted 
with water, sooner than ope, which, being unpuinted, is more wiih oil sn/on- 
porous; for wliich reason, in cities, we first perceive damp- 
ness and ^drops or streamlets of water on the oiWpainted 
party walls which bound our staircases, and which are, there- 
fore, absurdly said to sweat, though these walls have no 
qpmmunicatiun with the outward air, ahd, from their var- 
.nished covering, cannot admit of the passage of moisture or 
perspiration through their pores. 

, ^ jin this case the remedy is obvious, and by its success Principle of 
shows the nature of the evil. Prevent your walls from 6ver prevention, 
.becoming colder than the warmest externafmr of wipter, and 
you will n^ver have this appearance of damp on their inner 
.surfaces. 

This may be donie, first, by constructing the walls of sucb Mcih^ui of ap- 
a degree of tliickgffss", or f itb such a dTispcisition or quality phii's ii. 

n^terialf, that tbe^, shall ilot,, ip the usual way, be greatly 
,^^led throughout whple substajQce'by any temperature 

jtfie oai^yird w. ^ thinU that in aft ung^e De,jche<t 

Ibn^ which ai:e not wariped by^ieighbounng and hoiaa minife 
14 ^twtioii,- i^posfd to high ilrinds, and 
'.s'* tEfrafcre 
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therefore to grei^t ^vqiporation from the extemel surfccevtod 
consequent abstraction of heat, the walls should always be 
double^ having on the iQside a thiq layer of brick, with an 
interval of one or two inches from the outer and thicker 
layer of brick or stone, to which it must be united by proper 
binders. The porous structure of the bricks, added to thf 
impermeableness qf the intermediate strfituni of air, would 
so ill conduct heat, that such walls wpuld necessarily tend 
to keep a house dry and warm in the winter, as well as cool 
in the summer. This end would be still further promoted 
by filling the interval between the two layers with^ dry sand. 
How the com- fresh sifted cpal-qshes, or powdwred charcoal. In fact, when 

n»on i^thods common external means before described have succeeded 
sometimes suc- 
ceed. in curfng dampness, it has been either by affording a varirisfa, 

which has diminished evaporation by preventing absorption, 
or by increasing the space or changing the quality of the 
materials of the wall through which the heat was to pass, so 
as in either of these cases to retain it more forcibly t And 
when the dampness has been remedied by removing the pa^ 
per to some distance from the wall by means of strained 
canvas, that effect has been produced by rendering the pa- 
per a worse conductor of heat; and therefore indisposing it 
to condense the vapour in the room so readily as when it 
was in contact with the colder wall* 

Kot possible to It has been suggested, that it would be poasrble to keep 

bold accurate lan^age, prevent the agreai 

of heat from the inside of a room^ and therefore fmin the 
walls surrounding it, by strutting it closely up, and prevent? 
iiig any admission of the cold external sir. This hee arisen 
from the supposition that air is not a ^ood conductor cw 
transm^r pf hea^ through its substance or pores, but that 
it merely ^carries it by changing place wUb some other poa» 
tion )vhicb was Ipss charged with it. If thpra were 
mode of abstracting the heat firom Ihp waili of a monii nnd 
if it were possible wholly tq pratant any pt its 

|7ot wholly, this theory might perhaps apply. Ihi| H is not ftpf^bla 'IP 
prevent some exchange of this kiml tiiroi^ tbp d&aiidMab 
of any Jiabitable chamber; and it is evident frqa» the 
ture l^ug most abundantly, or perhaps sdely, dftMfrited m 
tlup inside of that perf of the NfU wbieh is 

' • ^ 
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the external cold, that the chief or common mode io whi<& 

the wall is cooled is not by the access pf the cold air into 

the rooiO; bnt by the passage of heat from the will itself 

into the cold air without. We m,ay however so far avail our- but in psW^ 

selves of this principle, as to exclude as much cold air as 

we can, by shotting up the windows and cbimnies of umn- 

habited rooms during the severity of frost* 

It may farther be suggested, that as, during a thaw, the Shutting up e 
air, being warmer than ip frost, has a 'greater quantity of Jhawi nor*i- 
water in form of vapour mixed trith it, shutting up a room ficiuiu. 
on such occasions inay, by retarding the admission of warmer 
air so charged with yapourlKallow time for the walls to ac- 
quire an equable temperature through their substance from 
witboqt, so as fo anticipate any condensation on their surface 
which might occur from the free admission of the external 
air. To this I only answer, as before, that rooms according 
to the common construction cannot be excluded from cotn- 
pilinication with the external pir; and tbqt, in fact, the 
dampness does underthese circumstances take place, though 
'4he doors and windows are never opened. 

In all cases, however, thm ' is one method of preventing The v.41 
♦this species of dampness, which is infallible; and that is to 
^fceep every part oi the internal vurfsce of the wall in the warm bj W 
chamber pr staircase sufficiently vann by good fires. With 
nthis view all staircases ought to have some means of receiv- 
ing artificial warmth. 

Ifj notwithstanding this and the foVmer precaution, a wall Dried if necet* 
should aecidentally become damp, the next bpst expedient 
is to dry it u 4j|ni€kly as ppssibljs by a free current of warm 
nir. » 

This dtscussioii, which at first sight might appepir tedious 
and irrelevaitt, wiU, I trust, no longer be thought so, when 
it sMl hasp beofi fopnd necessary for>lW establishment of 
m prinmple on the select more immediately before us. 

In order to show the analogy, let os take thd simplest ex- Analogy in the 
fmple, which if that ef a wainscotted room, nnwarmed by ^ dry-rot 
fisii* W h^ the wainscot is colder than the air, it eonden- 
jpisllie vapCiir in ferm of moisture. If that moisture were 
^posed to the influence of tlm son and wind, the case 
Uhder Alt hmtr head pf decay, which w that 
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»f wood woHed by mm 4ii the open ein The water ioop 
|a wainscot- evaporates^ end little decay proceeds in the wood^ So in the 
wainacofeik the surfiice next the voofii, though unprotected by 
paint, will perhaps be long in rotting, because the room adr 
mits of cnrrents of air, niore especially when doors and 
windows are frequently opened, so as to evaporate the super- 
iicial moisture, thou^ less quickly and effectu^Uy than in 
the open air. But what is the case with the surface of the 
pannel next the wall ? The air, loaded with moisture, pecie^ 
tratea into that interstitial space, and deposits it by condensa* 
tion on that surface* But there is afterward no current of 
air to evaporate the water so deposited, which then slowly 
decomposes and destroys that surikce of the paqueh Such 
is precisely the process of the dry rot, which always begins 
next the wall, and gradually proceeds to the painted or 
outer surface of the wood* It resembles in its chief circum- 
stances the decay of paper in a damp room ; and it precisely 
resembles that of paper projecting from the wall on canvas, 
which will still often happen, if the wall be subject to acquire 
a very considerable degree of coldness^ though much more 
slowly than in the former case* 

i5ther cases si« The same process obtains in al) other cases. Wheu^v^r 
the wood is cooler than tfae>air which it touches, the vapour 
is condensed upon it; and being exposed to no new heat or 
current of air •ulb:iej[it again to evaporate it, remains till 
another fit of condensation affords a .new supply^ 

Thus the process of corrosion and decomposition js con- 
tinually supported, till the wood moulders away* 

Dry-rot an irc- The term dry-rot is, therefore, so far from being expressive 
yroper term, of the real fart, q;hat decay proceeds under these circum- 
stance*t^fiiore quickly than in the open air, precisely because 
tbe wood is more con^antly and ufiiformly wet; jnstos .tlie 
lower parts of posts and rails> and eny^^cav^ties in_ timber 
exposed to the weather, rot sooner thaii thopd partf which 
readily and speedily dry. • ^ 


Cansr Of the 

t^mell* 


The. smell which we perceive on going iutq vaults^ 
lars, where this process is going arises, partly from^|^e 
extrication of certain gases, minglpd perhaps with som 


. latile oil, and partly from the efflpVia of t^o^e vegetate, 
ftanees, which bgre a^'^dy beep tp fir(p^;on 


id 


whlpb, 
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itfillHK) though they begin merely beoause the decayed wood 
te th^r proper eoiU yet afterward tend probably to the more 
jgpeedy decomposition of th*e wood' itself They cannot, 
however, with more propriety he said to be the cause of the 
dry-rot, than the white clpver, which appears on certain 
lands after a top-dressing of coal-ashes, can be said to have 
produced the soil on which it flourished. 

I have remarked above, that sometimes only a particular Some have m ^ 
sort or sainple of timber has in certain situations rotted, 
while another piece has continue tor a great length of time ture of die 
perfectly sound. Hence persons have been deceived, and 
been disposed to attribute fhe dry-rot solely and tmiversally 
to some original peonliarity in the wood itself. Dr.^Darwin Wood fellpd in 
explains this feet by telling us, that the wood so decaying spnog 1»- 
has probably been cot in the spring, when the sap in the 
alburnum was not only abundant, but of a sacchanne 
quality ; which, in combination with the vegetoranimal sub- 
stahee or gluten, disposes it tp run with unusua} readiness 
into destructive fermentation. In some trees, as by more 
particular custom the oak, the bark is a very valuable arti- 
cle of commerce, and is found not only to quit the ^ree * 
more readily, but to coiitain a larger proportion of tan in 
^he spring, when the sap is rising, than at other seasons. 

Hence an old Act pf Parliament, now in force, ordains that 
all oak, except for the purpose of boildmg, shall be felled 
in the spring. Whether doors, ^ pests and rails, paling, bar- 
rel staves, &c., come under the denomitiation of building, 
it may be difbcult to $ay; but it seems at first view highly 
to be lamented, that any law shonkl in^pose an obligation to 
destroy a valuable species of property.’ It would indeed 
be mattef of peculiar regret, if an impolitic and avaricious 
pfurit' should induce the owners of oak forests to extend 
the Mttoe principle to the timber employed in the con- 
ItruetioQ pf great tliachlnes, and more especially the Bi itish 
fmvy. 

Various fpeans have been employed in order to remove Mc^ns em- 
the tendency to the dry- rot in trees so felled. Thus they ’■«- 

^Ntve been long exposed to the ram, or steeped, or even 
boiled th water, and then drild by artificial heat, 
ibeanedo not hottettr appear to have been successful 
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in tntireVy wsshing out the fermentible atp^ which thierefoiw 
‘makes them tnueh more subject to the decay of si^ich we 
are treating. It may however ^ill be doubted, whether it 
acts in any other way than by {urnishing a disposition, which 
requires to be called into action by the same cause which 
.operates in all other cases, mokture. 
fn<«tance of In proof of what I have stated, I have been informed Sy 
^lieirm*ffi 9 acy. ^ Proaidonts, that in a large vat or set of vats 

for beer, belonging to him, the staves formed of oak 
inches thick, notwithstanding they were previously steeped 
in hot water, and then thoroughly dried, in a very ^ort 
time underwent the dry rot, while others in the same sitiH 
t ation continued unchanged iive.or ten times that periocT. It 

is highly worthy of remark, that the outside of these staves, 
which was painted, continued sound, and that the decay 
began on the inside, where, from the vats being at diiierent 
times more or less filled, they were subject to the joint and 
successive influence of moisture and air. « ^ 

Fangc of tern- . J have meiitioned above, that the putrefactive fennenta- 
oc- cannot take place except in certain temperatures, the 

pii>. ]ow*est of which, according to Thomson, roust be but lilh 

Ue below ^ degrees of Fahrenheit's thermometer, and the 
highebt within the degree which produces dryness by evapcH 
ration* The temperature most conducive to this elfect has 
60 far as I know, been ascertained, though much user- 
ful inibrgiatjon ou this bead might be obtained from a set of 
well copdqf;te!J eiiperiments* 

Theory Cf the The fqlloyiiig tliitn app«MP to be the whole theory of thp 
4ry-iot. dry-rot ; that it is a menp or less mpid decomposition of the 
pubstance of woock, from tnoistqre d^po^tqd on it by coa- 
densatioh, to the action qf which it is tuore disposed in cer- 
teiij situations than in othpip ; and that this moisture ppp- 
.ratps most quickly ou wood which most qbpunda 4^be 
,paccbarine or fermentible principles of tho.SPP* Let iis sep 
how this tiieory corresponds with the best known meaqs^ 
of prevention, and what more effectual measure# 4 
gost. , , 

Timbw should ^'he first point is certainly to choose timber profwf^ 
felled and well dtied* - ,And here, iu order to preyehl thp 
yvdl tliicd. injudicious fall pf large pak tiq|bv, ft uf^y of 
• ‘ ttcqucnco 
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•e<}iience to k^o«ir, tbut the bki^k of docfa timber cotittiitii 
much tew tan than that of the younger and more succulettf 
wood ; and that thit principfe, together with the proper ex* 
tractive matter, is considerably more abundant in the bark Barla 
of the Leicester or Huntingdon willow, than in that of any 
oak. According to the eieperiments of Mr^iDavy, 7itba. 
oT the former will go as far in tanning leather as 9 or 10 lbs. 
of the latter. It has however been assert^, that if an oak, 
or any other tree, which is stripped of its bark^ be suffered 
to Stand two or three years before it is felled, the wood will 
have acquired a very great degree of strength and durabi- 
Jity. 

Neat, where it is practicable, a current of air should be Tliewood 
frequently made to pass along the surface of the wood. This 
expedient seems to have been partjicular^ attended to by fent ut a?r. ^ 
the ingenious architects of our Gothic churches, who are said 
with that view to have left various openings iu the wdlis be* 
twlbn the two roofs of those edifices. In order also to pro^ 
mote evaporation, a certain degree of beat, such as that of 
air heated by the sun or fire, should, if possible, be from 
time to time applied. Cellars themselves ought to have CclUra. 
some communication with the outward air by means of win* 
dows and shutters, or trap-doors. And that these may be 
for a short time opened in proper weather, so as to have a 
draught of air ; and that no very low degree of temperattife 
is necessary for the preservation of fermented liquors, pro* 
vided that temperature be uniform, is evident from the prac- 
ticability of keeping wine extremely well in cellars which 
are not damp, and in w'hich, therefore, one or both of these 
circumstances must have taken place. * 

The destruction of wulnscottiug may be long deterred by 
keeping in the apartment suitable Ares, 

L^tly^ the dry-rot may in all cases be infallibly prevented when the 
where it is practicable to cover the surface of the wood, wo^a is dneJ, 
properly dried, wftb a varnish which is impenetrable and in^ cUcred wiui 
destructible by water. With this view two or three coats of varnish, 
the composition before described should be laid on the dry 
wood, before it is erected or put together, and g third or 
fourth after it is put in its place , and pfoper means should 
•be taken thoroughly to dry each successive coat of varnish. 

’ Ju • 
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Iq litnatido* of ihi$ what incans of presomtios 
aecemry must be employed at first; aa it seems scarcely, 
possible to renew them <m fixed* timber with any chaoee of 
benefit. 

fTo be concluifed ta ovr 


SCIENTIFIC NEWS. 

Wernerian Natural Hktoryi Society^ 

lT the last meeting of the Wernerian Natural History 
Society, Professor Jameson read an account of a method 
of constructing and colouring mineralogical maps. We 
cannot ^ive a satisfactory account of this paper without 
drawings; we shall therefore only observe, that maps exe- 
cuted according to this plan sliovr distinctly the figure of 
tlie cliffs, terraces, mountain ranges and mountain groupes : 
and the colouring afibrds a true and harmonious represe^- 
tion of the alternhtion, extent, and relative position of the 
liifFerent rocks that appear at the surrace. Professor Jame«< 
son at the same time laid before the society a series of mi- 
neralogical queries, wlfi^dl he had drawn op with the view of 
directing the attention of mineralogists to the particular ob- 
jects pointed out by them. 

We have permission to communicate these queries to the 
public. 

Mineralogical Queries. 

ENGLAND. 

1. Does the granite of Cornwall belong to the oldest or 
newest granite fofmation, or do both formations occur in 
that county ? 

2. Is the schorl rock of Cornwall disposed in an uncon* 
formable and overlying position in regard to the older pri- 
mitive rocks ; if this be its position, on what rock or rocks 
does it rest, and what are its other geognAiticf^relations ? 

3. Does the serpentine of Cornwall belong to the first or 
second serpentine formation, and what are the imbedded and 
ventgenous fossils it contains ? 

4. What are the characters of the different metalliferoos 
venigenous formations in Cornwall : krr any of them idech* 

tical 
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tical witli lliofe described by Weri)£f*» Fei«»tebeo$i MiMialogioilr 

Jameson §9 and others? queries. 

i 5< Do the inclined slaty stmtajn tbe vicinity 4^ Plymouth 
belong to the transition clasa of rocks ? 

G« Does the upper part of the mountain of Cader Idris in 
Walesibelong to the newest ftoete trap formation ? 

'7* Are not the mountains in Cumberland principally 
composed of transition rocks partially covered with tlie 
newest flcetz trap forEomtion > 

S. Ts not the porphyry of Cumberland a variety of clinks 
stone porphyry ? 

p. Does the gypsum of Cumberland belong to the first 
or second fleets gypsum formation? 

SCOTLAND. 

1. Does the sietiitic greenstone of Fassnet bum in East 
Lothian belong to the transition rocks, or the newest floetz 
tra§ formations ? 

Does clay stone occur in beds or veins in the coal fields 
of the Lothians ? 

fl. What are the geognostic characters and relations of 
the porphyritic rock of the Oebil hills ? 

4. Is Inch Keith in the Firth of Forth entirely composed 
of rocks belonging to the independent coal formation ? 

5. Are the geognostic relations of the porphyry slate or 
cliiikstone porphyry of East Lothian the same as in other 
countries ? 

/ 6. What are the geognostic relations of the claystone, 
compact feldtspar, and striped jasper of the Pentland 
Hills ? , . 

7* What is the extent and mode of distribution of the 
sienite of Galloway ? 

8. Does the Craig of ^Isa in the Firth of Clyde and the 
Bass rock in the Firth of Forth belong to the newest floetz 
trap formation ? , 

" ^ ♦ Neue Thaodfi von <lef EntHebung Aer GSiige von A.G. Werner, 1791 . 

t B^hreibunf ties Giubeivfeblludcs HinMnelflfuwt. veti F.Mohs 1804^ 

X Mlncraioa Bemerkxitigcn bei gelegenbeit einer Reise durch den 
tuerkwurdigsten The'.l des Hmgebkges, von Friesleben, 1795. 

§ Mineraiogicail Oesjcription of Dumfrieshire, 1805. EleUienti of 
Geognosy, 1808, 


9. Does 
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MBfnluiliail §i li6is§ tl)e phebstone of Ardnamurchan beldbg to tha 
newest fleets trap fontration ? 

10« la thegrantilar quatts iif the islands of Tsia atid Jtiim 
subordinate to mica slate, or does it constitute a distinct 
Ibnnation ^ 

1 1. Are the CulKn mountains in the isle of Skjre com*^ 
posed of rocks belonging to the newest fleetz trap and se- 
cond porphyry formations ? 

12. What are the geognostic characters and relations of 
the obscure egg in the isle of Egg one of the Hebrides? 

13. Of what rock is the isle of Staffa composed^ and 
what its geognostic characters and relations ? 

14. Is the porphyry of the isle of Rasay porphyry sla^? 

15. ^hat are the geognostic relations of the tremolite 
of Glen-Elg in Inverncsshire ? 

16. Does the upper part of Ben Nevis belong to the se- 

cond porphyry formation ; and if this be the case on what 
does the porpliyry rest? » 

17. Does the porphyry of the Braucr near Blair in Athol 
belong to the first or -second porphyry formation ? 

18. Does the granitic rock in the vicinity of Aberdeen be- 
long to the granite or sieuite formation? 

19. Does the sandstone of the Shetland islands belong to 
the independent coal formation, or to any of the formations 
described by Werner? 

20. In what species of mineral repository ate the ores of 
Sandlodge in Shetland contained, and what are the oryctog- 
nostic and geogiiostic characters and relations of these ores ? 

21. Does the claystone of Papa Stour, one of the Shet- 
lands, belong to the newest floetz trap, or coal formations ? 

22. l3oes the serpentine of the islands of Uust and Fet- 
lar belong to the first or second serpentine formations ? 

I-,., ' — ~"iir ^ . 

7 0 CORRESPONDENTS. 

F.R.S. will perceive that the communieatitm /r<m Pn/etaor finctf, Ak 
M’rted in our Supplement j renders it less necessary to insert Ais/avcHtr, At the 
same time that his general remarks upon thS qsMt most dessrahie to he sk$m 
in eontroversional writings must he allowed^ U muA he admitted in keka^ 
i(f the Editor of a periodical publication^ that very cegent and manifest rea* 
sons ought to present themselves^ btfore he eon he justified, for ksdmfesmig 
in the dUcusnons transmitted to the PuhUe. 

The Editor having been, contrary to eaepeeiation, disappointed yf th$ 
liJcteoTological Register^ is still obliged topottpeupe it: hut kc wU tgkep»h 
per measures to prevent farther delay. 
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ARTICLE I. 

Ohsereations on such Luminom Phenomena in the Atmosphere, 
as appear to depend on Electticitif. By a Correspondent, 

(R, B.) 

It has been long since incoutroveitibly established, that Lightning is 
lightning is the electrical stroke between the clouds and the * 

Earth, or between one cloud and another. All the differ- 
ences jpf opinion therefore relate at present to its attributes 
or affections, whicli philosophers have not scrupled to inves- 
tigate by the assistance of the electrical machine. But 
there are many circumstances, for an explanation of which 
we must have recourse to the great theatre of nature. , 

The luminous appearances seen above the surface of the Enumeration 
earth arp, ignes fatui, lightning, shooting stars, fire balls, luminous 
and tbe*aurora borealis. Whether the first be an electrical 
plienomenon has not yet been satisfactorily ascertained, and 
indeed tliei^ cause may be said to be entirely unknown ; but 
lightning and the aurora borealis are perfectly imitable by 
electricity ; apd it is highly probable, that an electric spark 
would ^exhibit the appearance of shooting stars and fire balls, 
if of sufficient length and remoteness to peimit its figure 
and angular velocity to be perceived. It is also probable, 

VoL.XX. No. 85— June, 1808. ’ G that 
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that the electfic eiplosion consists of a ball or cylinder of 
no grci^t length, ignited by #be compression of the air or 
gas, or other fluid it drives before it. Admitting this, the 
Eigzag spark with ramifications may be considered as a fire 
ball continually throwing out detncljed -pieces; the brush 
will be a fire bait broken to pieces, and the lightning will 
not differ from fire balls but in its vicinity to the Earth, and 
its velocity, which is perhaps greater. An artificial fire ball 
moving slowly has been seen once, and but once, by Warl- 
tire the lecturer. See Priestley’s Electricity. 

The magnificent experiments of Watson on Sbooter’s-hill, 
in which the shock was transmitted through great lengths of 
wire, \each us nothing of the velocity of disengaged elec- 
tricity, as there is no proof that it has any known relation 
to that of the electric matter passing through conductors, 
^lost persons think they can distinguish the direction of light- 
ning, but this may perhaps be a deception. M. Marat* is 
the only philosopher that I know of, who has made any ob- 
servation from which an inference of the velocity of light- 
ning may be deduced ; and he himself remarks, that it is 
attended with various causes of uncertainty. Me measured 
the angular distance between two clouds, from one of which 
a horizontal flash of lightning flew to the other, and found 
it 30 degrees: the time was 20 tliirds, and the distance de- 
termined from the interval of time between the flash and the 
report, was 10,000 liaises. From t’.iese data he infers^ that 
the velocity was 19,200 toises per second, which is somewhat 
more than 23 English miles. 

This determivation, by its remarkable coincidence with 
that o! Sir Charles Blagden, respecting the velocity of fire 
balls, might lead to a conclusion, that there is a settled ve- 
locity for luminous electric matter, if it were not credibly 
ascertained, that it sometimes moves much slower/ and is 
even nearly stationary, according to circumstances. Jn the 
storm which happened at Steeple Ashton fi on the 20th of 
June, 1772, two geiitlemcu being sitting in a parlour «it the 
vicarage-house, and conversing about a loud clap of than- 


• Marat, Recherches physique-j sur rElectricite, p. 22G. 
-f Ph. Trans. Tol. .63, p. 2 '?. 
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fler tliat Uad just happened, they saw oh a sudden a ball of 

iire between them, at abou^ a foot distance from^one of 

them. They described it to have been about the sire of a 

sixpenny loaf, and surrounded with dark smoke; that it ' 

burst with an exceedinj^ loud noise, like the firing of many 

cannon at once; and that they perceived a disagreeable a fire ball m a 

smell, resembline^ that of sulphur, vitriol, and timt of many 

other minerals in fusion. One of them was exceedingly 

hurt. As soon as he was struck he sunk in his chair, but 

was not stunned ; his face was blackened, and his features 

distorted; his body was burned in several places, small holes 

were made in his clothes, and he lost in some nunisure the 

use of his le'^s for two or three days. He is positive be saw 

the ball of fire in the room for a second or two after he was 

struck. He also saw after the explosion a great quantity of 

fire of diiferent colours, vibrating backwards and forwards 

in the room, with a most extraordinary swift motion. This 

might perhaps be an affection of his sight. 

Mr. Field, a painter of Trowbridge, during the storm, before itnf 
observed a bull of fire vibrate backwards and forwards over 
some part of Steeple Ashton, and at last dart clown perpen- 
dicularly. This was in all probability the same ball as was 
seen to burst in the parlour of the vicarage-house. 

A body of fire waji also seen during the same storm niov- Anotbor in thi? 
ing towards a house, at some distance from the house 
Mr. Paradise, which* changed its direction and passed 
through the last house, and afterwards burst with a prodi- 
gious explosion. Mr. Paradise, who was three or four feet 
out of its line of motion, was struck agayist the wall, his 
body covered with iire, and he tliougJit for some time he 
should have beem suffocated with the smoke and smell of 
sulphur, lie escaped unhurt, and his house received no 
dainnjl:e. 

To these iustanqes of electric matter which produced the L.t-iitning at 
eflect of lightuiug, though its velocity was too small to pre- 
vent its figure being perceived, may be added, the very Se- gn \» at» oli- 
vere stroke of lightning, which killed two of the servants of 
Mr. Adair, at Eastbourne* iu Sussex, threw himself hurt 

'' Ph. Trans, vol. 71 , p. 

H 2 and 
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'ttnd motionkss on the floor, and rendered a young lady and 
her servant insensible for a time, though these persons were 
in different apartments of the house, and left considerable 
marks of its violence on the house and furniture. It hap« 
pened on the 17th of‘September, 1780. The morning was 
very stormy, with rain, thunder, and lightning; and just at 
nine o’clock a horrid black cloud appeared, out of which 
Mr. Adair saw several balls of fire drop iiito the sea succes- 
sively, as he was approaching a one pair of stairs window ; 
very soon after which, he was struck by a most violent flash 
of lightning, the effects of which may be particularly seen 
by consulting the original account. But what more espe- 
cially sfi^plles to the present purpose is, that multitudes on 
the seashore before the house saw the meteor dart in a right 
line over their heads, and break against the front of the 
house in different directions; and all agreed, that the form 
and flame exactly resembled an immense sky rocket. 
Distlnctinn be- These facts show the near resemblance between lightning 
iilirg an<f tlie balls. It is probable however, that the electric mat- 

durora borealis, ter, when it passes violently through the lower regions of the 
atmosphere, usually has the form of a spark ; that is to say, 
it passes with an extreme angular velocity in some definite 
direction. But the masses of luminous matter, which pass 
along the superior and more rarified parts of the air, appear 
either in the form of those flashes, which we produce by 
passing electricity through a vacuum, or in the form of balls 
of fire. In either case the phenomena are on a scale of 
astonishing magnitude. 

Sliooting stars, Shooting starsf the aurora borealis, and fire balls, have 
and fire balls,’ genefal been found by the beat observations to be greatly 
are greatly cle- elevated in the atmosphere; and indeed, beyond the region 
where the action of the sun’s rays on the air occasions the 
twilight. Mr. Brydone* frequently observed shooting stars 
from the mountain St. Bernard, one of the high Alps, and 
also saw several from the highest region of Mount Etna, 
and they always appeared as high as when seen from the 
lowest grounds. I find however one curious instance of lights 
resembling both the aurora borealis and shooting stars, at a 
much lower elevation. 

• * Ph. Trans, vol. CO, p. 1G7. 

As 
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As Mr. Nicholson *, teacher of the mathematics at Wake^ Appearanceg 
fiehl in Yorkshire, was returning on horseback on the 1st <>f iemblUigihe* 
March, 1774 , from Croftons a village near Waketield, he aurora boioalis 
saw a storm approaciiing iu the north-west quarter, from 
which the wind sat. It was then about half past six in the 
evening, and the weather was so dark and overcast, that it 
wiis with difficulty he could find his way. When the storm 
began, he was agreeably surprised to observe a flame of light 
dancing on each ear of his horse, and several others on the 
end of his stick, which had a brass ferule notched with using. 

These appearances continued till he took shelter in a turn* 
pike-house. 

After having continued about twenty minutes the storm & falling stars, 
abated, and the clouds divided, leaving the northern region 
very clear; except, that about ten degrees high there was a 
thick cloud, which seemed to throw out large and exceed- 
ingly beautiful streams of light, resembling an aurora bo- 
realis, towards another cloud that was passing over it ; and 
every now and then there appeared to fall to it such meteors Do not tliest 
as are called falling stars. These appearances continued till showtwoauidf 
he came to 'Waketield, but no thunder was heard. 

About nine o’clock a large ball of tire passed under the 
zenith, towards the south-east part of the horizon ; and Mr. 

Ni dull son was informed, that a light was observed on the 
weathercock of Wakefield spire, which is about 240 feet 
high, all the lime the storm continued. 

The present state of our knowledge respecting fire balls, Treatise of Sir 
with observations, is exhibited in an excellent treatise writ- ^ 

ten by Dr. Blagden f, now Sir Charles, on occasion of the 
fiery meteors which were seen in the year >783. The great Great fire bait 
meteor of Aug. 18, in that year, had the appearance of a 
luminous ball, which rose in the N. N. W, nearly round, 
becarqe elliptical, and gradually assumed a tail as it ascend- 
ed, and in a certain part of its course seemed to undergo a 
remarkable ebangt^, compared to bursting ; after which it 
proceeded no longer us an entire mass, but was apparently 
divided into a gi’eat number or a cluster of balls, some larger 
than the others, and all carrying a tail, or leaving a train 

♦Ph. Trans, vol, 64, p. 251, t vol. 74, p. 201. 

• behind. 
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l^ehind. Under ^his form it continued its course \ritb a 
nearly equable motion, dropping or easting; off sparks, and 
yielding a prodigious light, wHich ilhiininated all objects to 
a surprising degree; till having passed the east, and verging 
considerably to the southward, it gradually descended, and 
at length was lost out of sight. The time of its appearance 
was 9h. l6m. P. M. mean time of the meridian of Londdb, 
and it continued visible about half a minute. 

Its height 57 It seems probable, that the meteor burst and united again 
several times during its course ; and that the great change 
sevo-.d; dia corresponded with the period at which it suffered a deviation 
course course. Its ap|>eavance was not uniformly bright, but 

120o’raUcs. consi 5 .ted of livid and dull parts, which were perpetually 
changing their relative position. Its height deduced by 
computation from tWe angular elevations from various places, 
proves much more correspondent than might be expected 
from such data. One combination gives the height 54| 
statute miles, two give 57 miles, two 58, one 59» and one 
60 : the mean is 57f miles. It docs not appear to have really 
approached the Earth in its course, which was above 1200 
miles in length. Its absolute diameter across, supposing it 
to have been about half a degree broad, was half a mile, 
arid its velocity was at least 20 miles in a second. A report 
was beard after its disappearance; and it is very remarkable, 
considering the rarity of the air at such a height, that 
the height of the meteor, deduced from the time of the pas- 
sage of the sound nearly agrees with the geometrical de- 
duction : it is 5()| miles. A hissing, whizzing, or cracking, 
was also said to have been heard during its passage. 

Sir Charles After describfng the phenomena of the smaller meteor, 
appeatauces to appeared on the 4th of October in the same year, 

electric iiy. Sir Charles proceeds to consider the cause of these pheno- 
Jr^'atlTexcced^ mena. He shows the insufficiency of Halle 5 ^’s hyppthesis, 
tliat of planet- that they consist of a train of combustible vapours set on 
ary projection, which supposes tltfey are terrestriurco- 

mets. This last positioif he observes is incompatible with 
their general appearance, which does not resemble solid bo- 
dies; with their ex c«»editig great number, wliicb could ^em ce- 

ly 


• Pb T^^ns, vob 74, p. r. 1. 
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)y fall to produce some other appearances, beside a tran- 
sient illumination ; and move particularly with the extreme 
velocity of the meteor of Aiijf. 18, which is three times as 
great as a. body falling from infiDite space towards the£arth 
would have acquired, when it came within 50 miles of the 
Earth’s surface. He therefore recurs to electricity, the only 
agent in nature with which we are acquainted, that seems 
capable of producing such phenomena. Its extreme and 
hitherto unmeasured velocity, the electric phenomena at- 
tending fire balls, the liissing noise, their connection with 
and similarity to the northern lights, which have sometimes 
assumed this form, and particularly their course, which is for 
the most part nearly in the magnetic meridian, are among 
the circumstances which are pK)inted out and elucidated in 
a perspicuous and highly interesting manner. And he con- Conclu&isn. 
eludes by observing, that if the conjectures he offers be 
just, there are distinct regions allotted for the electrical 
phenomena of our atmosphere. Here below we have thun- 
der and lightning, from the unequal distribution of the elec- 
tric fluid among the clouds ; in tiie loflier regions, whither 
the clouds never reach, we have the various gradations of 
falling stars ; till beyond the limits of our crepuscular at- 
mosphere, the fluid is put into motion in sufficient masses to 
hold a determined cAurse, and exhibit the different appear- 
ances of what we call fire balls; aud probably at a still 
greater elevation above the earth, the electricity accumulates 
in a lighter less condensed form, to produce the wonder- 
fully diversified streams and coruscations of the aurora bo- 
realis. 

There is a fact observed by Mr.de Saus^ure, which seems 
difficult to be accounted for by the help of our present 
knowledge of electricity. He was on the Alps with some 
friends, while a thunder storm formed in the air beneath 
them * While it lightened and thundered below, they found 
themselves electrized, but differently, so that they drew 
sparks from each other*. 1^. 

I shall finish this communication by a remark of Mr. A south wind 
Winn on the aurora borealis t> Ihis phenomenon is buiuilis^" 

* Memoirs of the Academy of Sciences for 

't' Ph. Trans, vol. 64, p. liijb. 


usually 
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usually followed by hard southerly winds, with hazy weather 
or small rain ; which Dr. Franklin, admitting the fact, sup** 
^ poses to«be a consequence of the clearness to the northward, 

which renders them visible, and may have been pr^uced 
by long continued winds from that quarter ; for when the 
winds have continued long in one quarter, the return is of* 
ten violent. The later discoveries respecting ignited ston^ 
which have fallen from the atmosphere, seem also to belong 
to the subject of this paper ; but I cannot at this time consist 
tently with brevity enter npon them. 


II. 


Account (f the Draining of the Fond of Citis^. 


Draining 
ponds and 
marshes always 
considered a 
difficulty. 


A successful 
instance given 
as an example 


Description of 
the pond. 


JL HE draining of ponds and marshes has always been con- 
sidered as a difficult enterprise; and it has frequently hap- 
pened, that works begun for the purpose have been reliu- 
quished, before the object was attained, either because the 
local circumstances have occasioned too many obstacles, the 
means employed have been inadequate, or the capital em- 
ployed has fallen short, before the expected benefit could be 
derived from the undertaking. 

To instruct and encourage the speculator, as far as is in our 
power, and enable him to furnish agriculture with new land 
for the plough or the si the, we hasten to publish the particu- 
lars of the draining of the pond of Citis, which is now going 
on. We shall point out the difficulties, that have been sur- 
mounted ; and the new mechanical means, that have been em- 
ployed. 

The pond of Citis is to the south-west of the department of 
tlie Mouths of the Rhone, at a short distance from an arm of, 
the sea called the Pond of Berre. Jt ia near the ponds of 
Lavalduc, Pourra, Rassueh, &c. The different quality of 
the waters of these ponds, AUd the dissimilarity of their levels, 
show, that they have no subterranean communication with 


oach 
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eAth other, though they are so near* The pond of Citis it*" 

several feet lower than any of those here mentioned, and, what 

is very remarkable, it is near t^^enty-seveti feet, Englisdi mea- Its level ^ 

jure, below the level of the sea. This po>rjd may be consi- ^ 

dered as a spacious basin, enclosed by lofty mountains, in 

which the rain water faai accumulated and become stagnant, 

h^dng no outlet. 

The waters of Lavalduc are saline to sixteen degrees*. The Silt-works 
proximity of this pond to that of Citis; the facility with which 
its water might be let into it, by opening a passage through the 
mountain separating them ; and the decrease of the water of 
Citis after several years of drought, gave rise to the salt-works 
of Citis. These were undertaken by a company, who sub- 
scribed a joint stock to defray the expense. Their plan wus 
to prevent the addition of more water, and gradually dry up 
the pond, by stopping on the sides of the mountains the course 
of the rain water, which was its sole supply. This attempt 
succeeded completely, and the ad'airs of the company were in 
a very prosperous way, when, after a memorable winter, the 
pond was completely inundated by the excessive rainy, that Tlicfe inun- 
fell for three months successively. The company indeed 
might blame themselves for this disaster; since by their neg« 
ligcnce in not keeping the canal in repair, or rectifying its 
level, the rain-water, being so much more abundant than 
usual, could nut flow with suflicient freedom through it; and 
thus by its weight breaking down the feeble dike that sup- 
ported it along the sides of the mountains, it ran into the . 
pond. 

This event, of which apprehensions had ^Jways been enter- Apparently u 

tained, appeared to admit of no remedy to the company, who hopeless case. 

had long foreseen, that, if the pond should come to fill at any 

time, there would be no way to preserve the salt-works, but 

by car1*ying off the water over the bills between the pond and 

the sea. But what |neans could effect this ? There appeared 

none but the common pump, or thiRscrew of Archimedes; and 

these being too expensive or inadequate, the company was proposed to be 

Rbout to give up the work, when Mr. Augustus de Jess6 pro- drained by a 
1 ^ 1 .., , . . ~ . * . steam engine, 

posed to drain it by employing a steam engine. Being admit- forcing the 

• This 1 believe implies, that they contain 16 per cent of Balt. Tr. 

ted 
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***®/ ®’®'’ * -led to present a st 9 teinE!nt,of bis design, he showed the prac^ 
high. ticability of conveying the water into the sea over the mU 3 » 

f {heir tops were 172 feet Above the bottom of the pond ; 

' ahd that, by adapting the power of tb^ inachiuO to the quan- 
tity of water tp be raised, he could engage to accomplish it in 
a very short time. Lastly, as the company seemed undeter- 
mined, he agreed to undertake it at his own expense. His 
proposals and his couditiom were accepted. 

This might Mr. Jcs:v6 Jijight have accomplished his purpose, by placing 
hx^ted Several steam engines on the ascent of the first hill ; the wa- 

ccNsion of ter raised by the first being raised higher by the second, and 

steam engines; successively, till it reached the top. The power of these 
engines, which may be ihcreased to any extent, assured him 
hut a single of a giien quantity of water in a given time ; but such a corn- 
one ijrekrrcd. would have been detrimental to the general efiect^ 

for the draining could not have gone on regularly, unless all 
the engines had worked with constant aniforniity, which could 
' not easily have been effected. That he might have no obsta- 

cles of this kjnd, and no stoppage, he conceived the design, 
and carried it into execution, of throwing the water from the 
pond to the top of the first hill in a single stream, and by 
means of a single engine. This was adding to the difficulty/'; 
but in this the chief merit of the undertaking consists. We 
shall give an account of the works, by which this was accom- 
plished : and we apprehend the reader will be gratified by tbq 
view of them given in Plates III and lY. 

Th« canal for After having corrected the errours committed in the con- 
the rain water striictioii of the original canal, or drain for the rain-water, 
6r3t repaired carried round the mountains, and encircling the pond, he 
ima improved, considerably, so as to give it a greater descent 

toward the end where it discharged itself. This canal was 
supported in the steepest parts by stone causeways; ftnd tQ 
prevent the full of the water into it from being too forcible, he 
diverted it as much as possible from a perpendicular direc- 
tiou, giving it different inclinations, according to local cir- 
cumstances. * 

A w: 11 sunk, At some distance from the pond, on the slope of the bill, 
with two steam engine is erected. A well is there sunk to a level 

aluriiutei) by bclow that of the bottom of the pond, and from its bottom a 

horizontal 
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hdrlzdntal gatkry is carried to the ponti at the distance of 320 « fnginf* 

feet. This gallery, or rather aquedoct, conveys the. water 

from the pond into the well. Tor this purpose it waa» neces- a cylinder fiw 

sary, to arch it over completely. In the well are two pumps, 

and close to it is the steam engine, which works them both 

aTtcrnalely by means of a double crank. Adjoining the 

pumps in the well are two vertical pipes, communicating with 

them, and united at the mouth of the well by means of an 

elbow, or fork. The part where they unite is fitted to a cast 

iron cylinder, 450 feet long, carried up the slope of the hilt. 

This hill not being so high as some of the following, it was ne- 
cessary to raise tlie cylinder upon supports of mason work to 
form a common level. A wooden trough, supported tres- Thence 
sels, unites the first hill to the second. This is 895 feet loi^. . 

At the end of this trough begins a canal of 2494 feet, which is 895 feet long 
cut in the rock to the mean depth of 9i feet. To unite the 
summits of all these hills it has been necessary to erect scverat^canal with oct 
aqueduct bridges, over which the canal is conveyed. The Jucrbrklg^'^^ 
canal might have been cut to less depth, by raising higher the thesca. 
cast iron cylinder, and consequently the wooden trough ; but 
the wind already has sulficient hold of both these, and they 
could not fail to have been weakened, bad they been raised 
higher. If the iron cylinder had been made to rest on tlie hill, 
in order to dispense with the wooden trough, the cUnal must 
have been cut to an extraordinary depth, or a gallery of 2500 
feet must have been cut through the rock, which would have 
occasioned an enormous expense. 

The steam of the engine acts upon the pumps, which draw 
up the water of the well, and force it into t^e vertical pipes. 

These convey the water to the ascending cylinder, in which 
it rises gradually to the top of the first hill, whence it flows 
through the trough into the canal, which discharges it into 
the seh. 

The water conta^\ned in the cylinder acts with all its weight The engine 

? « the valve, that separates it from the fork of the two pipes ; 

et such is the power of the engine, that at every stroke, of ininu”,*ra?s# 

which it makes thirly-two in a minute, it not only raises hig 4660 lbs. 

^ . , . , . / . . ofwaterlnAe 

ccKUkin quantity of water into the vertical pipes, but gives it cylinder. 

a pres- 
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niai^ the wkole.«f the water io the 
cylinder, which i* of the weight of i660 lbs. avoirdupois. 

CiSiM 69611 Thcpengifte is calculated totaise 6sSll cubic feet of water 
id42 turaof twenty»fbur hoars, making a weight of 38845 cwt. or 

water id a dif. 1942{ tuns. It is obvious, that if it were required to raise a 
Adequate greater quantity of water, and at the same time to a greater 
prSucra'***^ height, as of 500 feet for instance, the s$rae steps shoul^be 
greater effect, adopted, incieasitig proportionally the diameter of the cylin* 
der of the steam engine, the dimensions of which give the mea* 
sure of the power, and increasing the thickness of the cast 
iron pipe, io that it might be able to resist the pressure of the 
water forced into it. 

Novelties of Be(9re the draining of the pond of Citis, we do not believe a 
the mode. steam engine has been employed for such a purpose ; still less 
pumps moved by the usual agents ; or that any attempt has 
been made to raise a large quantity of water to a considerable 
height in a constant and uninterrupted stream. For this new 
application of it therefore we are indebted to Mr. de Jess^, 
and we trust that many enterprising persons will avail them- 
flaees where selves of it. In the south of France, and near the coasts of 
plM^wiih^^ Mediterranean, there are a great many ponds, which -it 
vantage. wottld be of importance to drain; their vicinity being a 
Scourge to a country in other respects so much favoured by 
nature. Some attempts that have been made in the depart- 
ments of the Aude and Gard enable us to presume, that the 
nature of the soil is in general excellent. 

We conceive, that no draining can be attended with more 
difficulties tbanr that of the pond of Citis ; that Mr. de Jpss^’s 
method is appliqpble to any pond to be drained, attention be- 
ing paid to 1 local circumstances; and that is equally applica- 
ble to great morasses, the whole produce of which it would 
be so advantageous to obtain, at a time when the scarcity of 
fire-wood cieates anxiety for the means of supplying the want 
of fuel. ^ 

Explanaium qf PL 1/7, and PL IF, Jfg. 1. ^ 

Zxplanatieiief A* The pond of Citis. 

the iilases. called the pond of Berre* - 

«. Level of the pond of Citis. 


5. Level 
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Ijevei of Ihepond o( Borre.' > * 

C D. Gallery that conveys ^the water froia the pond of 
CilM into the well. 

D £. The well, in which are the pumps. ^ 

E F. The cast iron cylinder. 

F» 0. The wooden trough. 

G The canal cut through the rock* 

O. The steam engine. 
gf il. Aqueduct bridges. 

^ K K K K. Pillars of masdn-work, sopportiogfiha inm cy- 

linder. 

K m. Height of the first hill. 

III. 

Remarks on some Pseudomorpkoses observed in the 
that form Part of the Mineralogkal Collection oftkeCouneU 
of Mines: by Mr. Tonn blier, Keeper of the Mineralugiml 
Cabmet to the Council*. 


.INERALS that crystallise regularly do not always ap-'Stoii« mmo 
pear under those figures, that may be considered as approprt^ 
ate to them. Frequently they assume those of organtaed 
bodies, and sometimes those of substances included like 
themselves in the mineral kingdom, but of a different nature. 

These borrowed forms have been designated under the names These esiled 
ol pseudomorpkoses f or pseudocfystals; and thqpe are the more 
suitable, because, if they do not always deceive us, they may pseudocry* 
at least under certain circumstances impose upon us with re- 
spect to their I'eal origin. In some cases too they present us 
with enigmas not easy to explain, since we cannot always con- 
oeivo what substanceiit is, the natural figure of which they 
have borrowed, though we soon detect those that have as- 
sumed it, under the mask by which they are concealed. 

The pseudoinorphoscs I have chiefly in view in writing these steatite and 

observations are thus far remarkable, that they appear in mi- "erpeiitiric aji- 

^ pear m the 


* Journal dei Mines, No. 116, p. 1|5S. 


nerals, 





oir 'tf'tTEtors ieiirsTAtt. 

V 


fcrriv of crys- 
tots» 


BiAfeiiint wys- 
talline forms 
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Serpentine* 


iiemk, that are eommoatjr amorphous, as the steatite, specie 
stein oj Werner, an J serpcntii^* Nature, which very rarely 
imieecl allows the species, of which these are varieties, to as* 
sume its proper forms, seems to have designed to indemnify it, 
by placing it in situations favourable for borrowing those of 
certain species, which appear to yield them up with more raa- 
dincss, in proportion as they are more susceptible of variation. 

The steatite of Bayreuth, of which there are many spjaci* 
mens in the collection of the Council of Mines, sent by Dr. 
Sebeider, a physician at Hoff, in Franconia, eKhibiU several 
pscudomorphoscs. The chief of these are the primitive rhom* 
bold of carbonate of lime; those of the cqiiiaxal and inverse 
variefles of the same species, as will as the dodecaedron, with 
scalene triangular pyramids opposed base to base, the 
iique of Ilaiiy ; the hexagonal prism, terminated at each end 
by hexacdral pyramids, of the prismatic hyaline quartz, 
some^mes alternate, at others bisaltcrnate and Aattcncd. 

A steatite from Carlsbad in Bohemia has exhibited to Mr. 
Haiiy a remarkable psendomorphosis, consisting in an oblique 
prism with a rhombic base, similar to the binary fcldtspar. It 
forms part of a rock with base of fcldtspar, which serves it for 
a ganguc. This interesting spcciiniMi was sent by prof. Jurine 
of Genova, who has aduplicatc of it in his collection. 

Mr. de Champeaux, to whom we arc indebted for a know- 
ledge of the situations, in which uranium, oxide of titanium, 
emeralds, and graphic granite are found in thi department of 
the Saoiic and Loire, one of those which that engineer of 
Mines has the charge of Inspecting, has found in the valley of ^ 
Viege, at Mont4{ose, a serpentine interesting for the novelty 
of the regular figures it exhibits. This substance, which is 
in the collection of the Council of Mines, is of a greenish Co- 
lour, a little transparent on the edges, and nearly approaches 
the noble serpentine of Werner. Oligist iron, or specular iron 
ore, is disseminated in it. It exhibits, Besides, 1st. the form 
of the prismatic hyaline qirartz, their being no difference that 
cau be appreciated between the inclinations of the faces, jand 
values of the angles, when they are compared fogother: 2tily- 
the same form modified by facets occupying the places of the 
edges contiguous to the summits of the pyramids, which had 
• ncyer 
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yet been observed in the quarts itsdC Atl these pseudo* 
nforphoses of steatite and serpentine are so many examples 
;^dded to the well-known instances of quartz, which borrows 
sometimes from one species, sometimes from another, forms it 
is incapable of assuming when left to itself. 

7be idea that first occurs to the mind respecting the origin Supposed on- 
of such accidental forms has been to supppse, that the spe- S'ti* 
ties, which has lent its form, has had an influence on the cry s- That a portion 
tallizdtioii ; and though mixed with a foreign substance, often hni^teZhas^ 
predominant in point of quantity, nevertheless acts the priiici- hepn able to 
pal part, and impels its companion to yield to the form it im- form of the 
poses on it. Thus it was at first supposed, that, in the rhom- j 

boidal figures, similar to those of calcareous spar, exhibited 
by the steatite of Bayreuth, and the same might be said of 
the other forms imitated from carbonate of lime, there existed 
originally a certain quantity of carbonate of lime, as in the 
crystallized sandstone of FoiUaincbleau, and that the st|atite 
owed its form to this carbonate. 

Subsequently however the pseudocrystals of steatite have But thi‘ false 
been compared with the steatitic mass, by which they are 

^ jiut a|i»])t‘jr to 

completely enveloped ; and they have been found perfectly conmi i any 
similar in every respect to the gangiie in which tlicy^occur, I'Oiuuiu 
possessing its softness, greasy appearance, soapy feel, &c. No 
trace of the substance, the presence of which was supposed 
necessary to imprint on it the regularity of form that distin- 
guishes it, could be perceived. These considerations, and Difficulttocx- 
the difficulty of explaining how carbonate of lime, hyalin 
quartz, and fcldtspar, could yield their place to the steatitic take the \iUc% 
particles, allowing them to arrange themselves in the precise 
order required for the regularity ofnhe figures retained,* have 
appeared a motive sufficient to consider these forms as proper hence suppoi^ 

to the aubstances bearing them. Analogy, however, and the 

, , - 11. . . 1. 1 original 

usual laws^f crystallization, appearing to me little tavoura- crystal. 

ble to this opinion, 1 shall submit my cloubts on the subject 

in a few weirds. 

We frequently sec quartz assume the cubic or octaedral Spurious cry... 
form of fluate of lime, at others affect that of the metastatic talsof qunru. 
carbonate of lime, and agqin put on several of those of sul- 
phate 
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jpliatc of b^ryteft*. The origin of these fotms» is by no means 

equivocal. 

FeurTocir^tal^ * collection of the Coanoil of Mines are seve.al quartsoae 

of quartz, , pKewiomorphoses, of which 1 shall content myself with mentioning the 

mof;! remarkable. The first is borrowed from the nietastaiic carbonate of 
U'me, and was found at Montbri^on, in the department of the Loire,^by 
Mr. Laverri^rei engineer in chief. The origin of this accidental form is 
by no means enigmatical. It is even necessary, in order to account for it, 
to have recourse to a sort of cementation, by which the particles of 
quartz would gradually have taken the places of those of the carbonate of 
Time, which before occupied the situation ; it is sufficient, that a cavity 
left void by the calcareous spar, destroyed by any cause, served for a 
mould to the matter of the quattz. A piece of calamine, from Someraet* 
shire, yhich is in the systematic collection of the Council of Mines, ex- 
hibit a pseudomorphosis similar to that of the quartz of Montbrizon. 
The pscudocrystals of this nre of zinc arc of a reddish brown colour, three 
inches long, and hollow within, a circumstance in which ih^y differ front 
the preceding, those being full and compact. The crystals of metastatic 
calcar^us spar, which are sometimes found in the interior of those of ca- 
lamine, and certain groupes of similar calcareous spar mentioned by 
Borne do Tlsle, part of which is still in the state of carbonate of lime, 
while the rest is in that of oxide of zinc, leave no doubt respecting the 
origin of this pseudomorphosis. 

The department of the Sa6ne and Loire, and that of the Nievre, visited 
by Mr. Champeaux, have afforded a vaiiety of pscudomorphoses of a 
of quartz quartzose nature. These forms, all borrowed fiom atidiferous substances, 
derive their origin in some instances from fluate^of lime, in others from 
sulphate of barytes. The regular forms borrowed from Huate of lime are 
the octacclron and the cube. These octaedrons are either bullowcd out, 
nr in relief. The face*, of the first are plane, or convex : the second ex- 
hibit sometimes a regular octaedral summit, at othor'> a simple equilateral 
liianglc. The cubic forms, which are more numerous, are either solid 
or hollow. All tlvse forms exist with the same appparaiices in the 
fluor spars found in the same place. The forms originating from the 
sulphate of barytes are the primitive form of lluit sulphate, with the 
trapezoid, tbe pointed, the laminar, the concrete, and the radiated vari- 
eties. The pseudomorphic quartz crystals originating from sulphate of 
barytes are not accompanied with this sulphate, as those indebted ^0 
fluatcof lime for their form are with this fluatL^ ; whether because the 
sulphate of barytes has b.een subsequently destroyed, or because the pseu^ 
domorphic quartz has been removed from its place; which must have 
happened sometimes, since it is found not only in veins, but in ravines, 
and on the surface of the ground. However, on proqei ding but a little 
way from the places where th^e pseudocrystals of quartz are found, we 
soon meet with veins of sulphate of barytes, and this in sufficient abun- 
dance, to leave no doubt of the Origin of those pseudo morphoses. 
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hmntt of lioie, which are found in the seme places^ are 
^tthy falth(^l witnesses, which point but the source whfn^se 
tbHfe^ forms are derived: and though we are not able lio .ex« 
plain ^oihpletely every circumstance rejecting them>.)tfaeir 
imtaipc Cannot be doubted* When we find steatitejOahibUiiig Steatite, 
its^f under several of the fijrms of carbonate of if itie^ Inay 
we not with great probability infer,' that it has only imitated 
quarts deriving from the same source the forms comiaoa 
to both ? and when it presents itself under the formsjhat be* 
long to quartz, is it not highly probable, that these fortas are 
no more peculiar to it, than those of carbonate of lime are to 
quartz? > 

But it may be said, the crystals of steatite so perfectly re* 
semble the mass in which they are enveloped, that we must 
suppose them to be the »me substance, differing only in re* 
gularity of form. To this I would answer, such an inft^nce Crystals Aonot 
is contradicted by analogy: for, when a substance is a 

larly crystallized, and its crystals are enveloped in an amor* the same nub* 
phous mass serving as their matrix, this is commonly of a 
different nature*. Thus fine limpid crystals of hyaline quartz Instances, 
wfth two points are found buried in white Parian marble, in 
certain clays or marles, and in porphyries; crystals offaema* 
toid quartz, or red jasper, and of borat of magnesia, are con- 
cealed in masses of gypsum ; crystals of sulphate of lime are 
commonly found in banks of clay; crystals of specular iron 
ore, garnet, tourmalin, and magnesian limestone, occur in 
micaceous schist; &c. 

It may be said farther, ' that the steatite, which exhibits Steatite in a 
forms analogous to those of rock crystal, presents others, that Peculiar form: 
appear to be peculiar to itself; such for instance as the hex- 
agonal ^rism with jiexaedral pyramids truncated on the edges 
contiguous to the summit, wbic^ raises the number of termi- 
nal faces to twelve* Thh observation; 1 confess, might have but this has 
been addtmed as a very plausible objeerd^f before quartz had 

If Uiwe luevdomorphoses of our departments bo compared with these • 
of Saxony, Bohemisj tnd'Hisngai^ descHbi^ by baron von Born, we 
sbaU Snd,d»t they present ihe same circumstances of form and situation, 
and have « simitar origin. 

VoL. XX.— June, 1808 . 
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hbawo Us in t]ifi crystaU of the geodes of Oberstein this Vety 
secondary forin> the structure of which, as ascertained by Mrt 
Hauyits derived frpin the primitive rhomboid of quartz. Bui 
rioce jtbh variety of foripj which has not escaped the atten- 
tive eye of Mr. Tondiy occupies a place in the sends of fonhs 
of quartz, the difficulty vauishes, analogy resumes all iff 
weight, and the origin 1 ascribe to the n^ular forms of steatite 
retains it probability. 

The laws of crystallization have been appealed to in fevodr 
of the opinion I combat. On breaking the steatite of*. Bay- 
reuth, we discover in it pai^s, which have the form of the 
rhomboidal calcareous spar. It is in fact the primitive rhom* 
toid of carbonate of lime, which has been mentioned above 
as one of the forms, under which steatite sometimes presents 
itself. Now it has been said, rhomboidal molecules are capa- 
ble of produciug the prismatic form of rock crystal, and t^t 
of the inverse calcareous spar, the muriatic calcareous spat 
of deTIsle: therefore, the forms observed in steatite may be 
its own. It is very true, that the obtuse rhomboid of 
similar to that of carbonate of lime, performing the office of 
a nucleus and substractive molecule, may produce the hex- 
aedral prism of rock crystal. It does this in the prismatic 
carbonate of lime, by means of a decrement on the inferior 
angle of the nucleus in which two rows of molecules are sub- 
tracted ; and this law is general for every rhomboid. But it 
cannot produce the hexagonal pyramid, which terminates the 
prismatic hyaline quartz, with the same incidences which are 
constantly found in the quartz ; as these require for the pri- 
mitive form and subtractive molecule a slightly obtuse rhom- 
boid only, the angle of which is about 94^. 

Mr. Hericart Thury, engineer of mines, has found near 
Grenoble indeed carbonate of lime crystallized in a hjSxaUral 
prism with a pyramidal ^summit of six triangular faces] 
this form has nothing in common withe the prismatic quartz, 
the crystals being altogether different^ both in respect to the 
incidences of the faces, and the values of their angles. It 
differs from the prismatic hyaline quartz, as the |;reehlsh yel« 
low phosphate of lime in hexaedral prisms terminated by 
hexagonal {yiimids the spargdBtein of Werner# diffiirt from 
» the 
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jrtte tWo foi^mer, and from the {^osphate of lead, which som^-* 
timei assumes an analogous fo|m. 

In combating the opinion of those, who raiglit be tempted still it is diffi- 
to consider the regular figures under which the steatite Of 
Bayreuth and the serpentine of Mont-RosO present themselves qo-riz crvsiaU 
aa crystalline forms properly belonging to these substances, I 
have hot concealed the difficulties, to which the opposite opi- steai^te as^ium- 
nion is obnoxious. I frankly confess the impossibility of con- 
ceiving, for want of local facts and observations, the means 
that nature can have employed for destroying the quarts crys- 
tals, which I suppose to have been originally included in tlio 
steatite, and fragments of which are found in neighbouring 
masses of steatite, to supply their place subsequentlV by a 
mass similar to the gangue in which they are included, yet 
so as to retain the ancient figure. I know not any rational 
explanation, to account for what has become of the substan- 
ces, the forms of which alone remain. It appears to be a 
secret, which nature has preserved ; but which farther ob- 
servations, and inspection of the places, may perhaps some 
day enable us to penetrate. If however w'e believe the 
existence of nothing, except what we can completely ex- 
plain, how narrow must be the bounds, to which wc confine 
our knowledge ! 


IV. 

An Experiment on Sot^Suds as a Manure. By Mr. G. lE- 
of Taunton \ %oith Remarks by tfle Rev. Tbomas 

FAtCONBR*. 

A- Bew years ago my attention was attracted by the soil Soil of a garden 
of a garden, reduced to a state of poverty my unfriendly 
to vegetation. Interest in its future produce influenced my 
Wishes for its restorationl An invigorating manure was ne- 
cessary ; but such a stimulus could not be easily procured. 

While consideriog which of the succedanea within my reach 

* From Fsysts of the Bsth and West of Eagluid SOci«ty« vol. XU 

h ^C\. 

bad 
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enriched by 
soap-suds. 


Dr. Hunter'^ 
oil compost. 


ON S6AP-8UDS AS A MANURE* 

had the greatiest prpbable appearance of succeeding* it oc- 
curred* that possibly some t[ivial advantage might be de- 
rived ^om the oil and alkali suspended in the waters of a 
washing f. Pits were immediately ordered to be made* and 
in theoi the contents of a tub* which my servant usually 
committed to the common sewer, were carefully deposited t 
as washing succeeded washing* other pits were dug and 
filled ; so that the whole garden* a small portion only ex- 
cepted* has in this manner been watered and enriched : that 
small portion remains a visible demonstration of the utility 
of this manure. There vegetation , is still languid ; while the 
residue of the garden* invigorated by the suds only, annually 
exhibits a luxuriance almost equal to any thing this fertile 
neighbourhood can produce. 

I am* Sir> your humble servant, 

GEORGE IRWIN* 


Remarks^ by the Rev. T. Falconer. 

1’. The above important experiment may perhaps remind 
the i'eader of the principal ingredients of the oil compost, 
suggested by Dr* Hunter of York; In the simple fluid 
manure we have an animal oil, potash, and water ; in the 
compost are the same oil and the same alkali* but neither 
of them perhaps in so pure a state as in the manure, with 
the addition of “ fresh horse-dung.” The fresh horse-dung 
is added, in order to produce “ heat and feriiientation 
and a delay of “ six months” is supposed to be necessary, 
to make the eSmpost fit for use.” All, however, that 
seems to be gained bjr the horse-duivg* is the animal oil* 
which may be united to the alkali during the process of fer- 
mentation* and the straw* which in the feriuentatioo of the 
compost will bind the mass together, and when decomposed 
bn the ground wHl afford a small supj^ly of vegetable mat- 
ter. If we make the comparisoii strictly accurate ,o]u tlie 

+ It the common practice of dome parts at least of the wSst of Eng- 
land, to use a lixivium, made by passin^^ water through an appropriate 
strainer containing wood ashes* fur the purpose of washinuf. This was 
probably the ca&>e hej:d; though not mentioned by the author. 


other 
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Other side, we may observe, that in the fluid manure there 
must be ah increased quantity of animal matter in the wa^ 
ter, after it has been dsed^for the purpose of vrashingf 
Uiien* 

The experiment then shows what is the advantage of the 
applicntioti of the oil and alkali only» as a manure^ and 
perhaps the delay of ** six months’* in preparing the com- 
post would not be compensated by any superior eflScacy, 
that may be expected to arise from the combination of the 
horse-dung. 

It also appears from the experiment, that the compost is 
a more useful discovery than Dr. Hunter himself could just- 
ly infer from bis own limited experience of its effects. 

2. This mixture of an oil and an alkali has been more ge- Soap-sna<« a re- 
nerally known than adopted, as a remedy against the insects against 
which infest wall-fruit trees. It will dislodge and destroy [nj^ure* ffuit- ** 
the insects, which have already formed their nests and bred trees, 
among the leaves. When used in the early part of the year, 
it seems to prevent the insects from settling upon them ; 
but whether by rendering the surface of the leaf disagree- 
able to the bodies of the animals, and thus repelling them^ 
or by neutralizing the acid they deposit, and thus prevent- 
ing the leaf from contracting into a necessary form for their 
reception, .1 cannot presume to determine. One of the 
modes, by which this mixture indirectly contributes to the 
fertility of the ground, may be by its destruction of the in- 
sects, which prey upon the plants. 

It is also, t think, to be preferred to the lime water, or Pre^rable to 
the wood ashes and lime, which Mr. Forsyth recommends 
1o be used for the removal of insects. IlPis preferable to vium. 
the lime water and the lime, because lime loses its causticity,^ 
apd with that its efficacy, by exposure to air, and must con- 
sequently be frequently applied ; and to the dredging the 
leaves with the fine dust of wood ashes and lime, because 
the same effect is prciduced by the mixture without the same 
labour, and is obtained without expense. 

Air. Speechley, in his treatise on the Vine, published in Mr.Spcechky 
has used' this mixture with great success; but he has recommends u. 
applied it awkwardly and wastefuUy, He directs Jt to be 
poured from a lo^lder out of << a wuteriijg pot over both trees 

• arid 
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and Irall, bef^nniog at tbe top of the walU and .biinging 
on in courses frooi topic bottom page 1§1. Mr» Speech*, 
lejr is not the firot person arho Iras iSought of this appbcatioi^ 
of the mistnre. It is a fact which has been long known and 
neglected. 

Best sppTied A considerable extent of wall may be washed by meant 
of a common garden pump in a short time ; and this opeia^* 
tion should be repeated as often as a supply of the inixtare 
can be procured ; or if the water of a washing cannot he 
had^ a quantity of potash of commerce dissolved in water 
may be sobstituted*. The washing of the trees and wall 
twice a week for three or four weeks in the spring will be 
sbfficiefit to secure them from the injuries of these insects. 
A valuable On \he wliole, then, this must be considered as a valuable 
farm'aTwJll as obtained easily, at small expense, and 

tlie garden, in large quantities ; and, when its nature is well understood, 
will probably be no less esteemed by the farmer than horse 
dung. To the gardener, as well as to the farmer, it is use* 
ful, mixed with mould, as a fertilizing compost; or, wWti 
fluid may be applied to his fruit-walls, as a wash fatal to the 
noxious brood of predatory insects. 

THOMAS falconer. 


A valuable 


An Inquiry into the Causes qf the Decay of mtd the 

Afstfus of preventing U. By C. H* Parry, D* 

(Concluded from p. 1%.) 

Would tbe ^ know whether in very damp situations, surround* 
varnish in some ^ . with stagnant air, these vansishes would in time admit 
growtlfof fun! growth of fungi or mould. The brimstone might 

gl? be sufficient to preclude that effect; but, if we believe Bra- 

connot, seeds of tbe white mustard sown in pure flowers oi 
brimstone, and>e)l watered, became vigorous plants, which 

* Mr. Speechley uses his mixture warm, to soak the shreds^ and wash 
the Wall, mots effedlastly. 44 ^ 

flowered 
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flowered and produced cflPectire seed*. It U certain, bove 
ever, that the essential oil of turpentine will act as a poison 
on vegetables ; and perhaps the same propeijy may 

exist in rcMU, which seems to a ^milar essential oil, 
united with a certain projio tion of oxigeii. 

It is however highly probable, that the union of the brim- iThebriinilona 
stone may have another good effect, which is to prevent one 
of the causes of the destruction of timber which I have be- 
fore ^mentioned, the depredations of insects. Whoever 
would learn the havoc, which certain animals of this kind 
are capable of making in hot countiies, would do well to 
read Sineathinau’b description of the termes, or wlnte ant, 
originally published in the Philosophical Trausactious, and 
thence atnidged into the English Encyclopedia Britatinica, 
and other collections. In this country we know little of 
such ravugc^s. JMisebief however of this kind does some- 
times occur, and may be the work of various animals, a paiw 
ticUlar account of which may be met with in the fifth volume 
of the Transactions of the Linnaean Society. 

I am informed, that in India, a circleof Loid Dundonald*^ Coal tar. 
coal tar drawn on the floor round boxes and other furniture, 
will eflectu&lly preserve them and their contents from the 
depredations of the white ant. 

It appears, that most insects are fond of sugar and mud- Otherdefonces 
lage; which is the probable reason why that Wood is moat *6^*^^**“’*®‘'*** 
subject to be penetrated by wotms, which is felled when it 
most abounds with sap. In such cases, it might he well to 
try the effects of washing the wood', previously to the use 
of the varnish, with a solution of arsenic in hot water, in 
the proportion of lib. to 10 gallons; or with a strong de- 
coction of coloquintida or bitter apple, or white hellebore; 
after which the wood must be completely dried before the 
application of the varnish in the manner before directed. 

All these preparationb are extremely cheap, and ate eithet^ 
destructive or offensive to insects, and therefore will, proba^ 

^ly, be effectual defence against apy injury from that 
cause. 

C. H. PARRY. 

Circus, SepU^O, 1807. « 

^ See Jqurnaly vat, 1^* 
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General cha- 
lacters of jade. 


Two Btones 
possess these : 
the oriental, or 
lapis ncphriii- 
cuc; 


and one found 
in Europe, te- 
nacious jade* 


Charatters of 
this stone. 

Differ^ from 
the oriental* 


Analysis of Jade; read to the Society of Natural History 
and PhUosophy at Genemy Dee.Sy 1805: hy Theodore 
D£ SausIsure^. 

Under the name of jade are generally comprised reiw 
tain stones, not crystallized, remarkable for a greasy or oi)y 
appearance ; a <;o1our between waxy white and leek green* 
mcliniog sometimes to a blue, sometimes to a gray; a dull, 
greasy, scaly, and not laipellar fracture'; extreme tenacity; 
hardness capable of scratching rock crystal ; and lastly, a 
density superior to that of feldtspar or petrosilex. 

Two stones, which have been considered only as varieties 
f of the same species, unite all these characters in an eiDinent 
degree* One of these is the oriental jade, or lapis nephri* 

. ticusy which Mr. llaiiy calls jade niphrkique. This comes 
from China and the Levant, but we know not its situation 
in the earth. It is celebrated for the property jsscribed to 
by the Eastern nations of curing the renal colic, and allay- 
ing the pain of the stone. It is known in Europe only by 
the amulets, vases, and other pieces of sculpture brought 
from the places where it is native. 

1 The other, considered by most mineralogists as a variety 
‘ of the oriental jade, is found in several parts of Europe. 
My father was the first who made it known, after having 
found it on the borders of the Leman lake ^Voyages dans 
les Alpes, § those of the Durance, at Mnsinet 

near Turin, and in other places. From the name of the 
lake it was called lemaniie by Mr. de la Metherie, who has 
well distinguished it from the oriental jade. Mr. Haiiy has 
called it tenacious jade; and several authors have mefitioned 
it by the name of Saussure's jade. This stone resembles 
the oriental jade in colour, hardness, tenacity, and fracture; 
but it differs in its specific gtraviity, which is greater; in ifs 
transparency, which is less; and in its fosion, whicti is more 
easy, and affords a perfect glass, with a smooth, conchoidal 


* Jourstldes Mines, No. U1, p. 205. 
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fracture, though fi'equeutly aemitraftsporent^^failetba «rieiip> 

tal jade produces only an o}^)ak<^ mass, with a dull, uneveii» 

and by no means conchoi^al fracture. It differs likesvise, as 

1 sliall show presently, in its constituent principles. It is 

proper therefore, tliat the name of jade should be taken 

from it; and I would propose to substitute that of $aus« Name of Sant- 

sftrite, as a compliment to the memory of my father, who 

first directed the attention of mineralogists to this stone. 

Names too, like this, which have no particular signification. Names f.KoMl4 

are most convenient, because they do not lead us into er- 

. /if, 1 lermmn'c 

rour. Names derived froiU one of the places where a stone meaiung. 

is found are always improper, as has frequently been re- 
marked, because it is not peculiar to this^ place exclusively. 

Names derived frotn oqe of the characters of a fossil \oo, in 
whatever language they are framed, are not more suitable; 
since this character never belongs exclusively to the mineral 
denoted by it, which diffem from others only by its general 
properties. 

Werner con8i4er8 as a subspecies of jade the beUstehi Bcilsu^in con* 
pierre de haclte, or axestone, which is chiefly known to us ^ 

by means of the hatchets fabricated with it by tlie Ameri-* 
cans. But this is much inferior iu hardness and density to 
the stones geiieruily comprised under the name of jade, and 
docs not easily strike fire with steel; thougH it has a greasy 
appearance and greenish colour. On this stone bhwever 1 
can say nothing nu>re, as I have it not in my possession, and 
have been able to examine it only superficially, so that I am 
obliged to leave its rank undetermined. 

The greasy polish of jades has appeared to most mine- tVicir 
rulogists to indicate, that they are imprej^nated with talcy fnc^^l’^supp^tld 
particles, and that consequently they ought to be classed magnci»ian ; 
with the steatites. Mr. Hoepfner has conflrmed this opinion and Hospfner'ff 
by the analysis he haB given of the jade of Swisserland. In 
this he found 0*47 silex, ,0*38 magnesia, 0*04 alnmine, 0*02 sia in UiT^SwIm 
H me, and 0.09 oxidk of iron. The magnesian natute of this 
stone appears the better founded, as it sometimes occurs in 
mountains of serpentine : but 1 thought it n^ssary, to re- but this qusit- 
pest the examination, partly becauae this ,wa% m^e at a 
time when processes were less precise than at present; partly 
' because 
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keoa«re the idenlilf . dP the t^aciotia jadeind tbe orte^l 
jade did nbt uppeiir to ^e to be proved. 

' tjf ihe^ofieni^A jaity jadt rUpMtique qf Hauy^ 

I eibptoyed amulets cut in form of 9 , 
fioliowetl out. Their colour was a leek 
to o i fa tt d . gre^n, incKhibfj to gray : tneir specific gravity 2*957* Ac- 
cording to Brisson the op^cific gravity of this jade is 2 * 9 ^ 6 *; 
and according to my father between and 3'071. 

ThesO amulets are interiorly dull, and merely shining in 
amall spots; th^y exhibit a dull fracture, with some fibres 
bere and th^re, either straight or curved ; they are semi- 
transparent, and hdrd enough to scratch rock crystal, but 
are scratched by the topaz and the emerald. Their tenacity 
IS very great : 1 could not pulverise them without greatly in- 
juring an agate mortar, till 1 heated them red hot, and threvV 
them into water. In a red heat they lose all their translia- 
reney and about of their weight, their green colour 
changes to a dark dirty gray> and they become fragile. 
Exposed to * One of these amulets, of the weight of about 6 gram- 

strong heat in j^g 3 grains], was exposed whole for an hour in a piatina 
ciblfc*”* crucible to the roost violent tire of a wind furnace. It there 
melted into a button, whksh was gray on the surface exposed 
to the air, but white interiorly ; opake, being merely a lit- 
tle transhicid at the edges ; of a greasy, unequal, and con- 
fusedly lamellar fracture; wd covered here and there with 
smooth, shining, greasy crystals, the extremity of which 
only was visible. This extremity exhibited very flat pyra* 
mids with four faces, the two larger of which terminated at 
the summit of the pyramid in two obtiise angles, and the 
two intermediate in acnte angles. The Upper surface cif thie 
button, when inspected with a microscope, ^owed a mdl- 
titiide of metallic globules of a gold colour, the natbi^ 
which 2 could not ascertain* Tbe^lower surface was covef^ 
with a row .of large blebs, tllat did not^ p^etrate intovtlKd 
substance. A small pirt'of this buitbn was fused befoi^tHA 
blowpipe, but Without fbrmihg a glass* One hundred pal'll 
hf the jade by Weight lost by fusion 24 parts._ ^ 

' i " 

Jn Brisscm's Mineislngy from 2^9502 to 2 *2829; ^ Tf. 

^ 2. J 
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0* I exposed |o a icd l^iaat t$f imp bouri aiomatiiieitf tM Heated wtOi 
parti of tins jade polvertsed with 4iP partaof potaslu ISie 
result was a deep grass gr«eonnass» oot vitrified, that com^ 
munieoted ilie same colour to cold water, m wbich it was and wsAersf* 
diffuseti* This colour soou disappeared, the solution at, the ^*wiid. 
same time letting full a gray flocculeut precipitatOi which 
afterward became brown. These defeets iudicatec^ the pre- 
sence of oxide of manganese, which for the present 1 left 
mixed with the other principles of the stone. 

3. The preceding liquor, os well as the undissolved part. Muriatic acid 
was mixed with a portion of muriatic acid in excess ; but 

this did not attack ,a brown or blackish flocculeut residuum, 
which, being mixed with thrice its weight of potash, pro^ 
duced on exposure to the fire a green glass. ^Tbis dissolved 
entirely in water and muriatic acid. The muriatic solutions 
being mixed and evaporated yielded a jeUy, which being re- 
duced to dryness, and the residuum digested in muriatic 
acid diluted with water, 5d| parts of pure silex, distinctly 
characterised, were obtained. 

4. The muriatic solution, separated from the silex, was The nuuiatk 

mixed with ammonia; and a yellow precipitate formed, con- p^fated'by^m^ 
sisting of the metallic oxides uud alumine. This precipitate, muuja. 
while still wet, was digested with potash twice in sucressiou, ^ 

to dissolve the alumine: but this solution, when supersatu- 
rated with acid and precipitated by ammonia, threw down 

but half a part of alumine. 

- 5. The metallic oxides left on the filter after such a pro? Metallic nxidt^ 
cess as the preceding are seldom pure, as they retain both potash's!' cold 
alumine and alkali. To separate these, they were mixed water atf used, 
with five times their weight of potash, andT heated red hob 
The result was quickly diluted with cold water, and thrown 
on a filter, which retained the oxide of iron; a green liquor, 
holding in solution alumine and oxide of manganese, pass* Manganese 
tng through. The oxide trf manganese, precipitated by 
iMKog the solotiorw weighed when dry half a ]|)ort. The 
lebitian, after this oxide was separated from it, being super* alumine by 
Mitfrated with ueid, and precipitated by ammonia, some^o* smmonia. 
mine was thrown down, which when dried at a red beat 
Urtigbed one pUrt. 

The oxide of iron, being freed from Ae i^li, that re- Oxide of iron 
. - * . tnained P'^"‘^^**‘***‘ 
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c ^ ^ mBiacd Qiiited with it» bjf disttolving it in muriatic acid, was 

precipitated by aniRiUiiia.’ After calcination it weighed six 
parts and half. But as its blf^rk colour indicated, that it 
Sf>nie.iiaore Still retained some oxide of mangani^, 1 digested it repeat- 
oxide of Aianr cdly with vinegar, evaporating it to dryness every time, and 
rcdissoltring the residuum in water. The solutions being 
added together, and precipitated by potash, yielded If part 
bf oxide of manganese: the pure oxide of iron therefore 
weighed but 5 parts. 

Carbonate of d. The muriatic solution (3)"* separated from the alumine 
tS*by *^rarbo^' metallic oxides was supersaturated cold with carbonate 
rate of ammo- of ammonia. This separated f>arts of carbonate of time, 
which furnished after^ calcination 12f parts of pure Ume. 
The ammoniaCal liquor, being filtered, let fall nothing on 
ebullition. ^ 

No magnesia The 12^ parts of lime I dissolved in sulphuric acid, and 
eould be disco- ijjgested in water: they were found to have the same de- 
rcre among solubility as sulphate of lime, and I could not dis^ 

cover, either by crystallization, taste, or any other sign, an 
atom of sulphate of magnesia. 

Products. Thus a hundred parts of nephritic jade yielded me on tbk 


occasion 

Silex 5375 

Lime 1275 

Alumine 1*5 

Oxide of iron • 5 

• Oxide of manganese 2 

Water 2*25 

• ■ > 77 - 25 , 

* Loss 2275 


100 . 


From thegre^t much too great to be ascribed to an jer- 

lossanacidsus- rour in the process, 1 repeated the analysis in the sajtue 
peeled, juanner, endeavouring hi addition to detect the presence of 
any of the acids, that sometimes enter into the compoaitiou 
of minerals. 

but none After this examination, which was so far fruitless; tho0g[|i 

found. ju respects it confirmed the preceding* giving nearly 

* . the 



rtie game results, though from diflR&i^t apachuewii, I so^bt 
to discover an alkali in the {imulets, by eiDployinjj nitrate au 
of barytes t6 decompose them according to Klaprofh*8 me- ^ 
thodte 

A hundred parts of nephritic jade were miixed with five Heated with 
tim^s^their weight of nitrate of barytm« This mixture I 
dtii^ded into four parts ; and after having exposed the first to 
the action of the fire in a platina crucible till it ceased to 
swell up, I added to it the second, and so on with the rest. 

The whole, after having been exposed to a red heat for at 
least half an hour, exhibited a spongy mass of the colour of 
goose-dung. This was pulverized, and diluted with a large Water afTnswi, 
quantity of cold water. The mixture assumed a litec red acid aj 
colour, which disappeared by a boiling heat, but returned 
on adding a few drops of muriatic acid, and again disap- 
peared on adding a farther quantity of the acid, which gave 
the liquor a yellow colour. It contained a white insoluble 
powder, weighing 43 parts. This powder was exposed to 
the fire with four times its weight of barytes; and the spongy 
white substance thus produced dissolved completely in water 
and in muriatic acid, without exhibiting the colours men* 
tioned above. 

The muriatic solutions having been mixed together, sul- Thcsoluitoii 

phuric acid was added, in excess, which separated the ba- by 
1 i. r.u I sulphuric acHl. 

rytes, and part of the silex. 

The liquor was filtered, and evaporated, till all the mu- The muriatic 
riatic acid was distilled off. The residuum moderately dry 
was digested in distilled water, which dissolved the whole, 
except the last portions of silex, and a fittle sulphate of solved in water 
lime. * 


The solution being filtered, ammonia was added, which precipiia- 
precipitated the alumine and metallic oxides. 

These substances having been separated, the liquor re- The liqunr 
imining after filtration was evaporated, and the residuum 
J^egted to redness. This, which was of a whitish colour, snJ earthy 
weighed S6 parts. Being diluted with cold water, l6 parts 
of calcined sulphate of lime were separated by filtratjpn. 

The alkaline sulphate therefore weighed after calcination 40 

pnrts. ' ^ 

The 
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The alkaline being left 

St^abTcry-*" tfowly, ehpwdl itself to Consist of sulphate 
staUization. eodtt aufli sal{»bAta of> potash* „ Those salts when crystallilied 
areighed 74 parts* The sulphate of soda after caleioutiou 
weighed g4'6 Hfirts; that of potesb 10*4 parts. .Assuiuitif 
for these salts the prppoitioas aasigited by Kinrao, I 
, that the stone conWned 10*83 parts of soda, and 3^44 

of potash* ‘ ^ ' 

Component On potting together these results, we find, that 100 parts 
tS wne^'rhie »epl>ritic jade contain 

Silcx • • - 53“73 

Lime 1275 

• Alomine 1*5 

Oxideofiron 5 4 

Oxide of tnanganese 3 

Soda%.* ^ 1075 

Potash 8*3 

Water 2*25 

* pO’S 

Loss 3*5 


Differs from all 
Other stones. 


100 . 

Hence the nephritic jade appears to have no resemblance 
to any stone hitherto analysed. 


Analysis of the Saussurite, tenacious jade of HaiiyJ 

Specimen of For this anlilysis I selected a rounded pebble, found 011 
jsussuntc, or borders of the lake of Geneva by my father, who eon* 
4escribcd. sidered it as a pure and well marked jade* Its colour wasu 
deep leek green inclining to sea green. Its surface* polished 
on one side by art, on the other by natural attrition, was 
smooth, shining, oily to the sight, and greasy to the feel. 
Its firaetnre was dull, not lamellar, fii^e^grained, atuFwith 
large ' scales* On the edges it was tiwnriucid. Its teiitieity 
was venty great, and similar to that oF the nephritic jadit.: It 
easily scratched rock crystal, but was scratched by the 1^»pas; 
and the emerald. Its specific gravity was 3*261. That of 
kpeclitiens weighed by my father was 3*318, 3*327, and S*3ll9. 
It was free from diallage, or smaragdite, which is almost aV 

ways 



, fit 

Wjkjit found ^ ^ 

^n the noagof^ic nefidU* ‘ * . ^ 

A laudittrite very dUtinctfy tturkad yielded^^^i^ the Fused into • 
Wovrpipe; a grfeaey. lenditraniptrent glass, ol m wWlt or 
greenish colour; but the saa^ atone, wlitichfo tlua way pro- 
duced such aglass, being exposed to the at>st violent heat d:ata(reaier 
of a wind-furnace in a platina crucible for an kopr, yielded 
a light brown glass, of the most p^ect transparency, and rent biowu 
free from blebs both within and at the upper surface* Some 
were seen in contact with the sides of the crucible* I thus 
lused about six grammes of saussurite, which did not lose 
bAdbis operation any sensible portion of its weight*. 

Iliall not detail the processes I employed to analyse this Anak^^^ed a» 

atooe^nce they were the same as tbosO already described, 

I shall only mention, that, to separate the alkali, I attempted Auempt to «e- 

to treat the powdered saussurite with sulphuric acid, by 
, . . , * . 1 T . t t. kaliby sufnhii- 

boiliug it on It, and evaporating to dryness. 1 repeated this ric acid umuo- 

process with the residuuiu six times, powdering it each time, cetjful. 

But I could not by this process extract above 0*13 the 
weight of the stone, or deprive it of more than 0*02 of al- 
kali. I then treated with nitrate of barytes, assisted by 
beat, the insoluble part, which bad retained the metallic 
parts, because it had been calcined. The spongy matter 
procured by this operation was of a greenish gray. Cold 
water did not bring out the lilac colour, which had appeared 
on treating the oriental jade in the same manner. This co- 
lour was owing probably to the oxide of manganese, which 
exists m soine quantity in the oriental jade, but was scarcely 
sufficient to be weighed in the specimen oi saussurite, tbwt 
^.analysed, » 

* Oi:uthu glass free from blebs I made mie strikiag observation* 

was^ that thespeciSc gravity of the stone previous to fusion is mttch bKhterd: softer, 
s than the stone 

gpmter . than, that of its gla». The speciSc gravity, of thOs saaisute h itself* 

^£61 : that of its glass is at moit 2^. The gl^ss is softsr tlna thestsa^ 
sad ea^y scratched by it. ' ' . > . , 

A hundred 



u# or jAiot* 


Component 
portft of the 
•MiBunte. 


afibrdad me 


^ Bile* --t 44 

Lime*«* *..^..4 ...... 4 

Oxide of i]roii< 12'5 

Oxide of manganese 0-05 

Soda 6 

Potash 0*^5 


96*8 

JLoss 3*2 

too. 

‘ ri 

It IB neither a From these results It appears, that the saussurite is not 
DM a ^ niagiiesian stone. It appears too, that it cannot be classed 
jade.* with the nephritic jade, as the alnmine, which is in very 

small quantity in the jade, forms a considerable proportion 
of the saussurite ; and th#two stones likewise differ greasy 
in the alkali they contain. 

The saussurite The saussurite contains a great deal more metallic oxido 
fSSSpatf than feldtspar ; their earthy principles however are the same: 

at least they succeed each other in the same order, the pro.> 
portion of silex only being greater tn the feldtspar, and the 
proportion of ulumine less. Their external characters, if 
we consider the extremes of the two species, are totally di& 
ferent, but there are gradations between these, that bring 
them almost together. Thus that feldtspar, which my fa« 
ther called greasy fVo^ges dans Us Mpes^ § 1304^, and 
whiOh is found irrystallixed in the green antique porphyry 
^ called opinies, and confusedly crystallized in nodules of va»‘ 

riolite, does notiblways exhibit any signs of a lamellar struo 
ture. Its hardness is so great, that it readily scratches rock 
crystal ; and like the ssusstirife it has 0 greenish ahd oily 
jBspect „ 

f f 4be granubns and scdl;y t^etrosiliees be fddtlpursV il 
anuljfsittotids^ show*^ Hnk is added to cohudet 

them. 

* Sssthssoalysif and deseripdon of the petnwilex of Pine-Tscht. 
V^og€9 400$ let § 10S7. , . 

.. id. 



WATER HEATED "by IRtCTlOR*. 

t do not intend by tiiese gradation# to bobfoiiiid tb'e two 
stones : their elements, and tjjeir eitternal characters, con? 
sidered in the extremes, are sufliclentty marki^, to consti* 
tute distinct species, I would only remark, that they have 
shades of resemblance, which tend tp coi^nii the resulta 
of analysis. 



yiL 

Remarkable Fact of an Increase of Temperature produced m 
Water bi/ Agitation. In a Letter from Joseph Reader 
Af-D. * / 

To Mr. NICHOLSON. 

' n . '' i , 

SIR| Cork^ May 8, 1808. 

3iNC£ my communication on the increased capacity of 
water, I have been engaged with some experiments on Ae^ 
excited by friction, one of which I beg leave to communi* 
cate through the medium of your Philosophical jounml| 
nnd hope it may not be esteemed uninteresting. 1 sba!(l 
confine myself to a concise recital of the experiment, which 
if confirmed, is in direct contradiction to received opinioUf 
that the agitation or friction of fluids ixmnot excite sensible 
heat. 


Experiment. 

The temperature of the apartment being 4P% half a pint Water at 40^ 

of water, at a similar heat, was poured into a tin bottle * ^ 

, - , . 1 1. 1 . 1 r agitafion in a 

shaped vessel; into the apertpre of which was inserted a dosed tin ves- 

thermomrter, sptiV^nded with chamois leather, and made 

to fit aecurately, with its bulb nearly in the, ax^. After 

briskly agitating the vessel for a few ipinutf|s, to my ex* 

treme surprise 1 founcf the temperature of the water rose 8 

dc^ees ; and even after the apparatus was uncovered ami 

laid at rest on the table, the water continued to rise for se^ 

veral minutes ; p^Oviug the origin of the beat to be inherent 

in ^ fluids and indepehdeitit of any external cansel. ' Ahx* 

urns however to obviate every source of fallacy or objection, ^ 

June, 1308. I I prevented 




Kepetitlon of 
the exp. 


Remarks on 
Piof Vince’s 
letter upon 
giavUation. 


ocir Gi^AtiTAtii>tr, 

J C 0 |^i 9 i|i^o«ftukii of o^lorjic by my bandsp 6r 

of radi^tioo, from ipybody, by coating the tio v^sel vitb 
^matiy4ayer9 pf woolleo clotli carefully wrapped ropod it; 
i^yer wb^b ^bere was a tin case, the entire nearly two uiehea 
Ip thickriees, apd cpyered externally with three wet Itowets- 
In the course of the experiment T dipped my hands fre^ 
^uently in snow water, and also sprinkled the towels. 

‘ Having repeated this expcfriment with similar vaults be- 
fore the Rev. Mr. Hincks, Lecturer on Chemistry in the 
Cork InstilntioD) I now venture to lay it before the public. 
Mr. Hincks on repeating the ^periment in a glass bottle, 
feisnd '^he heat of the vessel* by means of a thermometer 
placed between it and the covering* to be inferior to that of 
the enclosed fluid* and on a phr with the atmosphere, which 
proves in a most satisfactory manner* that there could be no 
communication of caloric from the hands. Some extremely 
interesting conclusions may be drawn from this experiment. 
What is the cause of the increased heat ? certainly not aris- 
ing from a diminution df capacity. Is caloric material or 
imtriaterial? Is friction adequate to account for animal 
heat.^ Should this experiment on critical examination be 
found correct* these* and some other speculation on heat^ 
will occupy a more extensive inquiry. 

S^r* I have tbe honour to remain* 

Your very obedient bumble servant* 

JOSEPH READE, M. D. 

VIII. . 

Artier JtemqrJ^ on Yinci^’s BV! 4 

HU 


JLT is not the ipatbematic^j^” biltthe literaiy 

of. this country* that will bo iipp^obed* accordUy to 
Professor Vince's ideas* by thp obseryations oe^^mod m his 
answer; sjoco the erronrs io the aforks af Dytisoiss’" con^ 
aistf if his mi;planatian U admitMri^ SWtaken 

a plural nupVff ^ hwng 

^ * wsAMdy 



OK aHATirATXOK* 


m 

wao^looly miderstood la term m ita K^ommon aad tfAlf c^ectlRemarln upon 

acceptation. But it appears to iu€» that the paosagis tvMeh ^ 

is the first subject of his ctf tical retuarks, admits,, beside^vitaitioo. ' 

the two alternatives which he discusses, a third senses, essen- 

tiaUy dilTerent from them both t ** jd>e two first terms of the * 

series may possibly allude to the t^jro first terms of the 

onlj/ two series which sre to be found jin the essay, these two 

terms having already been mentioned as iufitcifnt .fiw detet^ 

mining the force : and if the author will take the trenUe of 

reperusing the whole of bis essaj^ instead of truStiug tis his 

memory for its general tendeucy, he will probably be aware» 

that such musi have been his original meaning. Two of the 

four terms thus i»btained destroy , each other immediately 

after their birth ; the other pair conspire in the prodTuctioii 

of a joint issue (p. 18) ; and this their offspring is ipyecisely 

that which is honoured with a place in the Ifith section^ aS 

the representative not only of both its parents, bat also of 

the whole of the unfortunate family; for we areexpreariy 

aiid very truly, told (p. 19), that the terms omitted are so 

soiall, that they could make no sensible alteration in the 

resull;. Let them rest in peace. Let not the same hand 

which has bestowed on them a decent interment as deadia 

Philosophy, now drag forth their i>oor remains to stand iu 

dumb parade under the banners of Logic« 

The series which Professor Vince now introduces to our Hbexplaua- 
acquaintance, as willing to present Us With its two first mem- 
bers, is not ooen mtittimed in the essay, much less so stated 
as to make it possible to found any reasoning upon it. If it 
was proposed” to take any sec<»id terms” of such a se* 
rtes into consideration, the iwoposul was wisely confined to 
the author's breast ; for why should they be considered, if 
they could “ make no sensible iteration*’, in the rewU? 

Thesd^les-^ + -i*+ ••• may certainly vary as if all 
o* a* ' o* 

tit. Greek letter, after the fiwt become ineoptmderdile, ted 

oiitmijtlmr h«» virtaally confria^^b hifrCM.y> (bat tiny do 

bcieome iacten^erablei v ' 

Afl tio the ^Aeal^ «f exteD(b4>g‘’(l>e law t. die iotnoal Difficidty i.. 
pacti of ibe titeVeutetaBe8k .it is ^ertettly obviewi, that the 

. ■ .rl a- ■ ■ law 
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separate. 
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another au- 
thor. 


law of the densityy ae well as that of the fom, must be sup* 
|»osOd to^i^ahge at the sufface of eveiy material body, long 



A C 

can become equal to P* 


Prbfewor Vince’s two independent circumstances” are 
boisb dependent on the supposition of the external action of 
the medidm bn a material aggregate of considerable magf- 
D^ttude, which it never could have been in the contemplation 
of Newton to advance: it would be idle to maintain the pos- 
sihality of the hypothesis on any other ground, than tliat of 
the independent action of the medium on every atom of 
matter. Here therefore he is fighting with a shadow, and 
not with the vaunting assertions and errours of Mr. D.** 

It is'difhcult to perceive the ** necessity” of employing 
the term density, in order to cWvey the idea of the square 
of the cube root of the density, simply because this was the 
power of the density that was required for the author’s pur- 
pose. - The density of light or heat diverging from a centre 
ID the form of projected corpuscles, may be very justly esti- 
mated by the number of particles falling on a given surface, 
fop this simple reason, that their number is here a true mea- 
sure of the density; while in the case of an elastic medium 
it is not a true measure. 

The idea of the interference of different atmospheres must 
be considered as in some measure foreign to the question, 
since only one general ethereal medium of variable density 
is supposed to be concerned, and since the modifYcations of 
this medium, produced by the several celestial bodies, might 
easily coexist without any material interference or interru|)- 
tion. * 

1 must beg leave to observe, on the other hand, that ano- 
ther modern author appears to me to have been somewhat 
too hasty in asserting, that the law of gravitation iqay be 
derived from the supposition of an elastic medium, repelled 
by a force which varies inversely as the Mistance. Jf I aip 
not mistaken, such a force would produce, according to the 
common laws of the operation of forces, a tnediuiu varying 
in density as^ some ^ven power of the distance, and an ap* 
parent attraction increasing with the distance of the material 
bpdies concerned. 


1 have 



LITKAII ilTMOSPHERE. 


I have been inforaied^ that the only intimation^ ^mmoi|lyiCu«tom of th« 
{j^iven to the autho# of a papev which is not to be printed in Sodsty* 
the Philosophical Transactions is a mmple letter of thanks, 
without any further notice respecting it* But the Society 
does not usually retiirn thanks for a IeGtureresd by,i^>PQi|it- 
inent ; hence therefore must have arisen the omission, which 
Professor Vince seems to think so inexcusable* 

I am sorry that any of your correspondent should .have Intentloni of 
considered my remarks as written in an improper spiiit 
you, I believe, were not of that opinion; and I can only 
say, that if that correspondent could have pointed out to 
me any objectionable expressions, 1 should most willingly, 
imve omitted them* My only motive was the wish ^ re|)el 
an unjust attack; my observations tended more to imputa 
inattention than inability to the party concerned ; ah^ .1 am 
at this moment ready to allow that a very great mathema* 
tician may not only be materially mistaken, but may reso- 
lutely defend his errour, when it is discovered by another 
person ; and that he may even have so short a memory, aa 
forget, while he is defending himself, what be had bcfoi# 
written oii the same subject* > \ 

1 am. Sir, 

Your very obedient servant, 

7 iHay, 1809. PYTISCUS. 

r-7;-.;v ■■■■rrr-nrr—' i r- ■ ' im - 

IX. 

Calculation of the Rate of Expansion of a supposed Lunar 
Atmosphere. By a Correspondent. 

• To Mr. NICHOLSON. 

SIE, 

It has^beeii a subject of inquiry among some who are at* Inquiry into 
tached to astronomical speculations, whether or no, if the 
mqon had ever been possessed of an atmosphere equally traction upon 
^nse with that of the Earth, she could have retained ih with- *‘**^?2tt*** 
out a very sensible diminution, in consequence of thq Earth'# 
attracdon, upon the supposition of the infinite dilatabihty of 



f . 

IttqnirriAto tiie"«% lit til ii atw&y« pmportiona! to tlio prc^ure; 

SS'^at- involves a gwat variety of considerations, and 

traction upon iti Mttld te osEtremely difficult to make all exact caknlaiipa 
^ itf^all the particulars conpectOd with it; but it may be shown 
frotll some general prindples, that the dimitautiou would, 
llave become perceptible to a spectator ntiiated on the Earthy 
in the course of a few centuries. 

EquiHhriumof If a be the (instance of the moon from the earth, and ^ 
Sphere*** tbe distduee of any other point in the line joining them, the 

force orpaviiation will be — 7o][o^)** 

centrifegal force, arising from the revolution round the com- 
mon centre of gravity, to be added for the terrestrial atmor 
Opfaerci^ and to be sabtracted for the lunar, being equal to the 
J^e of gravitation at the distance of the centres, the joint 
feree f acting on the particles of the atmosphere will be as 
1 1^1,1 i 1 


4-——, and — 
jpi yo (o— x)« ^ 70 a** a?* 


70 (a — ^a:)* 


re- 


spectively: OTi rince/must be equal to unity at the Earth's 
surfeee, whhn x is equal to the Earth's semidiameter b, 

near the Earth, widiout sensible errour, and 

X* 


/ =|t- 7ol£r*)* “S’ atmwiJiefe. Tlleri 


the density bmg which may also be called unity at the 
Earth’s rarfisce^ we have ~—e} —fy and it is obvious that 
c must express the bright a column air of unifbrln 
density ci^ble of producing the pressure by its weight, in 
siirier tiial e>, ttay be initially eqwal’to A. Henee we 

have H.L.— =—.//*; but/* = i* f 

ye''''’’' Vjf« 70 (a— X* 

therefore -JCYd 

«V y c\ a:» 70 (o— x) «V 

beii^^ siitiiMit senribie nrbur, 1 4 - Nov^ b i| end 

e 5,48 ttuies; asid 4 rit.tiie'iiK>M’v«ttrfiibe« is iftntlitdoii nnd 


itPi whence H. s: wheD/«»> 

«,-k . , 4 i ■ . - , , , 

niilics. 





iiiiheiit «ndi the deowty ia leut, J^s)' " 

* I ' 4 ‘ 

X i« nearly .625 a, whence H.L.-^r: 724.31; andthiidet^ 

$ity is to the denaity at the tnoon*s surface as 1 to the nuin- 
of ^hi<^h tht^ fayp^hblib Ib^tithin is '{fib 

common lojgarithm 16.773: and 8up{}Osibg,the density to 
he increased in any given ratio^ the propdttion will reciiaiti 
the saipe> the number c still indicating the height of a co- 
lurba equal in density to the atm6s[ihere> thus conjeiised^ 
at the Earth’s surface. 

Now the expansion of the lunar atmosphere^ supposing it General law of 
to be equal in density to that of the Earth, and to ei^end to 
the point where the forge ^vanishes, which is the* ^ost fk-> 
vourahle condition ifor its permanence, may he deterinihed 
from this general principle; that the motion of the centre of 
gravity of any system of bodies, some of which are urged 
by a greater force in one direction than in another, must be 
tne same as if the difference of the forces , acted 0 D^t||e 
whole system, collected into the centre of gravity. Thus» 
if the pressure of the highly rariflcd air, at the terminaiiou 
of the supposed lunar atmosphere, which would have kept 
it in eqiiiUbrium, be removed, the elasticity of the column 
pressing on the moon will he by so much greater than its 
gravitation ; ah^ the centre of gravity of the column will be 
repelled, with a velocity as much smaller than that of a 
body falling at the £)arth*s surface, as the pressure removed 
is sinaKer than the weight of the column : but this ratio is 
compounded of that of the densities at the opposite enda of 
the coldmn, and that of the force of graritatiou^^ or .mtber 
the force near the moon’s surface, to its force at the sur^ 
face of the Earth, since the mass required to produce the 
glveST dehsit^f by its pressure, is as much greater, as the gra« 
is" smaller ; and If we diminish in this j^o^rtion the 
ipiice wliich a falling body would describe in a century, we 
^Hiafi&ve jS14 feet, mr the hleriitibu bf t^ cenift bf^gim^ty 
hf a Obthihla jof thef lunar atm^dipbere in tnat .. 

dfif otdir' to estimate efl^ of such'a ehW we Centre of gia- 
adtttfl iKeMt the ceofm of 

a 'j^dh'chluhihof ai&dliilUb ioid: and^fdr thig' puipbim wa 




may 



, miijr fugpOM the attiactite force uniform. The heigbl>4>f 
tiie c€^m of f|;nivi^ ift d^ermined by dividing the flheiit of 
zyx by the massy or by lA-y; but, since — cjzzyi-, 

«y4r i: x being = e (H.L.— ), or^ according to a 

In , ^ P 

mode of expression, lately employ^ by one of your corre- 

1 w 

apotidbnts, cln(— —I}, when ai'is infinite; hence — ex} 
tf 

ireem of which the fluent is e + eem 


Sensible ef- 
fects. 


(y- = * — fy'"”*'* or ^ — exy 

tn 

•^eyf which must vanish when y = l and arzzO; conse- 
quently ezic, and the height of the centre of gravity is 


c — 


exy ^ 

1-y* 


and when y =:; 0, this height is equal to that of 


the column c, which for the Earth’s atmosphere is 5*28 miles. 


and for the moon’s as much greater as the force is smaller, 
that is, 27*75 miles. The centre of gravity being therefore 
elevated 514 feet, or of its height, in a century, the 
mean density of the column roust also be reduced about 
vitr » ^ut since a certain part of this elevation depends on 


the supposed acceleration of the more distant portions, which 
woujd produce no sensible ei^ect in the neighbourhood of 
the moon, we cannot estimate the mean rarefaction of the 


part remaining more nearly in its original situation, at more 
than about ; and this will be reduced to about one fourth 
for the mean of the whole atmosphere, surrounding the moon 
on all sides': so tflat we may take for the mean irdre« 
%(cfion of fiuch a Innar 'atmosphere in the course of the first 
centuiy# 

, So small a rarefaction as this vfould certainly not he di- 
rectly ol^eiyabie the distance of SuppoMng 

that the h^mospbm would l^e yisi^e'^uttits density became 
equd fo a mifeu (|Uantili;^, the ^ this ^(epsilgr 
would 1>e d^^ 18 milei, if 

the whole'drai^' were r^u|^ to uue 

half| and by a dimiuulloij of rVinr ojt®7^7d 

or ab^t 12 b feet. ^ The e|feo|'of fm atr^oa^ere would 

; ■" "" 



EXPEftlMS^tS OK 

^ more x>erceptible in tbe rbfcactiaijr, igpt||d^ 

caeion on alteration in the apparent of a alar oh<Hil to ; 

be eclipaedf and which would aiiiauot» In ^he of the 
Karth*« atmosphere* to ^ minutes. the refractive .den*r 

•ity of the lunar atmosphere would vary nearly as tbeJ34tlt 
root ^ the distance, instead of tbe7th; apd tbedemtloa*; 
instead of ^ minutes* wou}d b^ecotno 1^' 3iO'V one }i%0^th,o€ 
which would be only iV of a second, which ^would still be 
imperceptible; although in two or three centuries* since the 
rarefaction would increase at first as the square of the time, 
it might perhaps be discoverable; and this would be consi- 
derably sooner than the decrease of the moon's apparent dia- 
meter could be observed. It is however .scarcely probable, 
that so slow a rate of diininution could have reduced the lunar ' 

atmosphere from a density equal to that of the terrestrial at- 
mosphere, to its present state, in the course of 10,000 years* 

I am> Sir, 

Your very obedient servant, 

16 Mny, 1808* HEMEROBIUS. 



X. 

Experiments on Mohjbdcena: fiy Christian Frederic 
CHOIE. Translated from the German ♦. 

It is near thirty years ago, that the immortal Scbeele Meul In mcH 
discovered in molybdena, as it was then c^led, a peculiar 
metallic substance, many of the properties of which he Schseie. 
made known, as well as its action on several other sub- ^ 
stances. 

Several able chemists, as Pelletier, Heyer, Ilsemann, Since extmln- 
Richter, Hielm, Klaproth, Ruprecht, and others, have several. 
Since turned their attention to the same subject : but the iedg»* of it im* 
knowledge we have acquired from their labours is by no 
means proportional to the number of chemists, who have 
examined it, and the time that has elapsed since the disco- 

• Journal de$ Mines, No. 106, p 841. The original wal published 
in C!re)l*s Journal, Vol.lV, ibOS. , ^ 

very 



fll M 

jbTtWItw tr 6tle faM <^!y^ 

diftiffelit il'ettt^kVtdry tlrtirlM wte oii 
db*i(iifl%» 16 te eon^ltic^d 6f it \Vbo w6uld 6ot te 
,|^iiMidl6 t««i hi dmibt #eift|>6ctmg the eolivpo^i^i 

tidii ot ntcdybdiMtA Qg It it tboXid itativfef ? S6me <^osider tl 
iiagitTplliir^ itt wbiek the mri^bkkna ia hi th« tii^atlib 
i6ate; wliile athan asMirty tbttt tii4;y eaihitil tod a partide «f 
aiit{Attr itt iCt and ladc upan it as a native chdlybdeaa. Tha 
smell aloM however is sUfficieiit fo cofivinee us of the pre- 
sence of sulphur in it l^t any <me heat kmitim of the 
purest the siilphurous snadb that will eithale^ 

must prove to bitii> diat it contains sulphur^ if he have not 
lost tto sense of smell. 

^oporti^^of Fartlier we are ignorant of the proportion in which oxi- 
a^unknown. combined with the metal to form moljbdie aetd, 

though it has been so long known. The want of poidtive 
knowledge bn these points has }ed me to think, that, if I 
were to undertake a Series of experiments on inolybdena, I 
should attempt a task of some utility, and that would con* 
tribute to augment and improve oiy* knowledge of this sub- 
stance* To my friend Mr. Haberle I am indebted for the 
quantity of inolybdena, that has enabled me to make these 
experiments. 

First the exist- ^ho hrst thing to be done was, 1 conceived, to. remove all 
tU^of^sulphur respecting the presence of sulphur, and to deterntine 
to^beascerl its quantity. This I imagined would best be effected, by 
oxigenizing both the sulphur and the niolybdena, and sepa- 
, rating by means of. barytes the sulphuric acid Tormed. Bnt 

it was necessaiysprevioasly to ascertain, whether the iholyb- 
die acid, whieh also forms a salt of no great solubifffjr wi^h 
barytes, would not occasion some ertoUr in this cotnputk- 
tion. 

I. EtftriinenU to determine the eompttUion of theiMioe 
mlphurrto/mo^fUelta. 

Hw native suU j, T«Mty*fir« gfirins of vifjf pbffe cliofliM 

SrtMno«c«M redttctfdfe ® fine poiAdb^, itnd'hebted iiit 

of sulphur, dk aMBftllgkss No. sn^ptoWis £sf*ngtf{^.' *11ie 

no (Qcigen. when cooled contained a little sulpbarona add va- 

• pottr^and the molybdena, which had-been b^ed red hot,lMd* 

scarcely 



sdireely lo^t an eig^hth 6f a ' ‘*rairf 
isty that the iiit>tybdena cohtaihed i}6 of^aftJtAitr^^ 

sdly, that the heat applied was tiol ^snlileietA' th expel 
shlphiir from it: 3d1yi that thetn wal ho oxigM' eo^hhfhtd^ 

Ttithit. ‘ ^ 

*Exp. 2. TWe molybdena of the prteedinjl'exptrftoeh^ 
was put into half an ounce of pure nitric actd^; the ipecMfe'”'^^^ 
gravity of which was 1*22, and made tO Bbtt hn ia arod heatl^ 

The acid attacked the molybdena pretty briskly, but hot'Sd 

much as I should have supposed. To accelerate the bpe» 

ration, and prevent the sulphur from phistfig to the State of 

sulphurous acid, I added a drachm and half of pure aiuri* mumtic idi 

atic acid, of the weight of 1*135, and a drkcbm Of \ritric 

acid. After bolting fbr an hour the whfde waS converted 

into a homogeneous mass of a milky whiteness, which was 

diluted with eight times its weight of Water ; the soldtion 

was filtered; and the sulphuric acid, that had been formed, and sulpituTie 

was separated, by washing well both the residuum and the 

filter. Into the liquor, that had passed through the filter, a 

solution of muriate of barjrtes was poured. This oecarioned^ which wi< pro-., 

a precipitate, which, being carefully collected, dried, ^ 

heated red hot, weighed seventy-two grains, and comported 

itself as pure sulphate of barytes. To determine the cif«- 

cumstances, ia which this precipitate is posrible, 1 made the 

two following experiments. 

Exp. 3. Five grains of molybdic acid were mixed with Molybdic awd 
two ounces of distilled water ; twenty.drops of muriatic acid, JJd 
of die strength mentioned above, were added ; the whole wa4 of baryte*, 
boiled for h^f an hour, and the liquor waS filtered. The 
solution bad a very rough metallic taste ; and solution of 
muriate of barytes did not render it turbid, though a little 
sulphuric acid produced this effect immediately. 

4. Five grains, of molybdic acid and twenty grains Molybdate of 
of pure liquid ammopia were put into two ounces of water, 
and[ the mixture shaken, till the whole was perfectly dis- 
^Ived. A solution of muriate of barytes beiag added,, a and muriate of 
copious flocculent precipitate immediately, formed, ^wbich 
was afterward redissolved on adding a few drops of muriatic 
r qr nitric a^id, and shaking the mi^ure. 

These experiments show ; I, that no indissolublb iiiferences. 



fill dir uotrixitvA. 

dtte trf WjiyliM is form^, unless the mol^bdic salt be neutra« 
lieed Island iwt when any free snuriatic or nitric acid is pre- 
sent. 1^, tha^ the moiybiiena contains a large quantity of sul- 
fhur^ it)r the 72 grains of* sulphate of barytes, obtained 
from 25 grains of ino1>bdenB in the 2(1 experiment, repre- 
sent nearly 24 grains of dry sulphuric acid ; which indicate 
the presence of 10*2 grains of sulphur, or 40*8 per cent. 
After these preliminary pperations 1 could proceed to a more 
accurate analysis. 

Sulphuretof £xp» 5. A hundred grains of laminae of molybdena, 
^ated^wBh plotted with the greatest ca*‘e, were put into a retort with 
aquaregia. six drachms of pure muriatic acid, of the spec. gtav. of 

l«13’5«and 2^ of nitric acid, equally pure, of the gravity of 
]*22« and distilled on a sand bath with a gentle heat. After 
an hour's ebullition almost the whole of the fluid had passed 
over into the receiver. What remained in the retort was 
white, some gray flocks excepted. The liquor was 
poured back into the retort, half an ounce of fresh nitric 
acid was added, and when about a third was distilled ovei* 
the gray U icks disappeared. I'be liquor that had passed over 
contained neither sulphuric nor sulphurous acid. The white 
mass was diluted with six ounces of water and filtered ; and 
the residuum was repeatedly washed with the greatest care. 
Precipitated In order to be welt assured, that in precipitating the sulphate 
Jba^tes!*'* of barytes, which 1 w'as preparing to do, no molybdate of 
barytes should be thrown down with it, I added two drachms 
more of pure muriatic acid to the liquor, which held in solu- 
tion but' a small quantity of molybdic acid. This being done, 
I added a very pure solution of muriate of barytes, and sul- 
phate of barytes was precipitated. The liquor being passed 
through a filter previously weighed, the residuum was put 
into eiglit ounces of water containihg two drachms of muria- 
tic acid, atid well shaken ; after which ic was filtered again^ 
and washed. After being exposed to a* red heat it weighed 
284 grains, to which € grains muffc be added, as the filter, 
after being thoroughly dried, had gained so much in weight 
l^gn. tulpb. As 100 grains of sulphate of barytes contain 32*5 of suN 
phunc ihlk' quantity muitt have contained graim; 
10Q of sulph. gnd farther^ as according to my experiments 100 grains of 

* sulphuric 
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sutpburic acid contain 42’5 of sulpbur, it followjii tl^at t|^: 

grains of sulphurct of molybdem) contain 40’56'df suiphar^^OQ of sulpha* 

which differs very liltle from the' result of experiment 2. 

I’bis agreement seeine'i to render it unnecessary for me to re- Ssul'ph^.^^ 
peat the aniilysis: yet coitain circumstances, which will ap- 
pear further on, iiuluced me to commence a new one, that no 
doubt might temuin. I took a hundred grains of powdered 
moly bdena, put them into a misture of three ounces of nitric 
acid and one of muriatic, and treated them as the preceding; 
with this difl'erence only, that, hy employing a larger quantity 
of acid in the first instance, it was not necessary to return 
into the retort the liquor that passed over into the receiver. 

The sulphate of barytes obtained in this instance weighed 288 
grains, which, according to the preceding computations, con- 
tained 93 '6 grains of Sulphuric acid, and 39*78 of sulphur. Thisgave39‘7i 
Taking a meaii between this result and the* preceding, wc may *^^*^*^*''**^* 
conclude, that, 100 parts of sulphuret of molybdena contain 

Sulphur 40 Medium. 

Metallic molybdena** ••• 6u 

Exp. 6. A hundred grains ofsulpburet of molybdena, Sa^pburet of 
diijsolved as the piTceding, and distilled to dryness, were put 
iiito two ounces of pure liquid ammonia, diluted with an fore, and am- 
equal quantity of water. The mixture being shaken, in the “^"^ *^***^*^**» 
course of a quarter of an hour the whole was dissolved, ex- 
cept a few yellowish flocks, which, collected on a filter, 
scarcely weighed a grain after being heated red hot. On shout 1 gr. of 
boiling this precipitate in muriatic acid it was decomposed, 
and yielded 0*70 of a grain of siiex, with \ of a grain of ted. 
oxide of iron, I'he smallness of the quantity^seeins to show, 
that these two substances were accidentally present in the 

* Schggle supposed, that molybdeaa existed in the ac'^d state in its 
orf ; it was the doctiiiie of the French diemisu, says ^^purcroy, that 
corrected this urstake, by<^hawing Guyton, Pelletier, and all the authors 
or partisans of the pneumatic theory, that Scbeele produced theweid by 
luminig the molybdena, and loading it with at much oxtgen,^ it could 
take up. Fourcrey's Chem'isiry, Sect. VI, art* IV, § £. 

In the suUequeuy part of this paper of Mr BuchoU it is shown in the 
most evident maimer, tlut^ the mplybdepa is in the Jnet«)ltc state in its 
vrt.‘ . ' ' 


snolybdena, 
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«oolyi|dtsiilu wi merely in mechanical union with the epeci- 
«iei»s Analysed* 

Far^the sub$cquent experinfcnts I was desirous of procure 
inft eoipe qi^antity of molybclic aeid. The processes 1 em* 
ployed are mentioned in another work, hejre therefore 1 shall 
mention them briefly. 


II. Process Jbr dbtavAsg mofybdie acid. 

To obtain the I took 11{ ounces of native molybdena, the quart;? ad» 

hcring io which was pretty well separated, and put it into 

large cruciblCf which was placed obliquely on the Are. 

nativesulphw- Strong heat was first given, to kindle, the sulphur, which was 

ret Toasted in afterward diminished, and the matter was roasted, stirring it 
an inclined ^ „ . • , , . , . .. 

cruuble. occasionally with a wooden spatula. A large quantity oi 

^sulphurous acid w^as evolved, and the mass was entirely co- 
vered with a crust of 4he purest molybdic acid, which was of 
a lemon colour on the fire, and of the purest silvery white 
when cold. By taking a little trouble, and using some pre- 
cautions, the whole might thus have been converted into mo- 
^ lybdic acid: but as this would haM' required n great deal of 

time and attention. 1 put an end to the process, when 1 per- 
ceived, that the greater past of the sulphur was volatilized, that 
a considerable quantity of molybdic acid was formed, and 
that, on leaving it exposed to a lower degree of heat, the mass 
began to agglutinate, and even to become fluid near the sides 
of the crucible. By ibis operation 1 obtained ounces of 
a gray shining mass, pt^rfectly crystalline, which was of a 
whitish gray coloui when powdered. Half an ounce rctnajii- 
ed adhering i% the sides of tlie crucible, which could not 
easily be separated from it, 

Th^ acid may The pure molybdic acid may be separated from the mass 
bespparated by heating it with water, adding carbonate of soda till it 
wi irin^excesi to occasion rflervescence, aj^d afterward boiling'it with 
of soda, or di- a littlk exccss of soda : or the separation may bo cflocted by 
nitnufandprJ* in pure liquid ammonia, the heterogeneous 

cj.>ita!uigby parts, such «i» the quartz and oxide of iron, remainifig undis- 
solved. On peovkig nitric, acid iwto'lhe neutral solution, the 
ainntoniaby molybdic acid^s thrown down. The molybdate of amn|t<^uia 
might be decomposed likewise by fire; in which case some- 
. times 
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tilled Ifolybdic acid, 90iEeti|f«s molybiefa ie tbe 

state, or at least c^pproachiiig to U, is obtained, a^cwding If 

circumstances. * # ‘ • 

1 einpld}'ed the latter method, that with aiiuiioaia« as being The latter wm 
the most advantageoub. Previous trials had laUgfat tnet "that Pralbia- 
three parts of pure liquid ammonia, pf (he specific gravity of 3 parts of tm^ 
(jr*97', dissolve one of molybdic acid, reduced to fine powder, nionia dw^otyoi 
and separate it from any impurity, that may be present. In 
consequence 1 powdered the produce of the preceding roast* 
ing ; put it into a bottle with ammonia closely stopped ; and 
left it to digest for twelve hours, shaking it from time to time. 

I'he a^id disappeared, pnd two ounces of heterogoiieous mat* 
ter remained, containing still a little moJybdcna not decom- 
posed. This residuum was boiled with two ounces pf common 
nitric acid, aud the molybdena was regdily converted intt> 
acid, which was obtained perfectly pure by means of ammo- 
nia. 

The ammoniacal liquor, in which the roasted mass had 

been dissolved, « became a little turbid at the ci^piratioii of tatc^'fn'm the 

five hours, and aMumed a yellow ochre colour, jpive days "»«>lybdateof 

- aniinonui. 

after, the matter that occasioned this turbidness had sub- 
sided, and comported kseli like oxide of iron. Pan of the 
limpid solutiou was evaporated to dryness, and part of the 
residuum W'as heated red hot, to obtain from it the pure mo- 
lybdic acid, as I had formerly done with a smaller quantity, 
but my expectation was frustrated. At the beginning the Effect of heat 
molybdate of ammonia turned blue ; and it ended in asHum> ammu- 
ing a metallic aspect throughout, even interiorly; the blue nia. 
colour changed to a coppery red, and it hadai similar appear- 
ance to products I faa'd formerly obtained, which every thing 
indicated to be molybdena in the metallic state, or nearly 
metallic. The mass became oxided anew on the surface: 
but itVas more agglutinated in those places, where the heat 
had acted iiost stropgly. 

J^erSMcnf# to aseertain, the nioit adoan$agooiii method 
^ redntiag molghdmaf^ the meUtfIk sfale. 

Bape* 7 end By the process just mentioned htfing ob- Attempt* te 
lijliiad a nms> which eveiy thing kd me U suppose was In 

* the 
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1 Y B‘ Wri. 

th& bth texperiments had given me 

rtfbr Hj^t iri^j^edtrng its nature,^! resolved to employ the dis- 
o.^i'geriiaing action of ammonia, to obtain metallic molyb- 
d'4Wa; " I tocfk six oyitces of liquid molybdate of ammoifia, 
eVapoiWted' to diyness. During the evaporation ' it 
dAfdsed a sttiell much resembling that of vanilla. The saline 
residuum was pressed ^tght into a small glass of a convenient 
form, and covered with a layer of charcoal dust ; the glass was 
bedded in sahd in a crucible; and this was set on the hrc. After 
the ammonia wa^ volattli 2 cd, the glass was closed with a chalh 
stopple, the fii*e urged briskly, and the crucible kept for half 
an hdurrn a strong red heat, which melted the glaps. After the 
whole Jlihd grown Cold, a tolerably compact mass was found, 
dasil^ reducible to powder, of a copper colour inclining ini 
^ome places to blue, with a metallic lustre, and exhibitihg 
crystalline lamina* It weighed three drachms. 

To sec whether this mass would not fuse into a button in a 
stronger heat, I pounded it; rammed the powder, which was 
of a violet colour inclining to copper red, light into a cruci- 
ble lined with charcoal ; covered it with a finger's breadth of 
charcoal p<iwdcr; closed the cniciblewell; and kept it for 
hitW an hour at a white heat in a forge fire. After cooling 
the mass was agglutinated in <places where it was most expo- 
sed to the action of the fire ; but in the middle it was puN 
verutent, and had retained its colour. 

Etp$. 9 and 10. Desirous of repeating the preceding expe- 
riments with a greater beat, 1 put some molybdate of ammo- 
nia inft> a Hessikn crucible. After the ammonia had been 
expelled by a moderate heat, I covered the mass with a stra- 
tum of charcoal, closed the crucible, increased the fire to a 
white heat, and kept the crucible in this state halfa hour. After 
cooling a compact mass was found of a violet. brown colour, 
the lower part of which, that was in contact with the bottom 
of the crucible, and had consequently experienced a stronger 
heat, was tolerably consistent ; it could not be reduced to 
powdi^r withofit djfticutty. This powder was of a violet Co* 
lour, and Ap^ai^d" fd (Consist of is multiruSe ors^all crys- 
taftine slbales of a meUitlrc brilliaiUry.' The fissures that 
versed tile mask in every directido exhibited^ their siito 
t • great 



<ttiantity of larf^ icales, Vikewiia of a vioM 
sad of A ver> fine metallic Itis>tre. Tha outside of tke mell 
wHt in gr^at part covered witfi flcnl«s also, Init sMiallet, )lind 
exhibited a very pnetty changeableud^ of colooi*. Ylie 
per part, which had been in contact lettli the charcoal dalt, 
displayed some redections of an indigo bind. The outside tit 
tHe crucible ws* spotted with green in tev^ral {Aariea. 

Several circumstances in the proctiding experlmoAC lAdl* iP'l»appa«mlf 
cate, that the mass would have become More soft And coip* enough?^ 
pact, if it had been subj^<ftej to a more violent fire» ItiGreMrlivik 
consequence 1 took a similar quantity of molybdate of aiia<^ etnpU^ed. 
monia, and exposed it to the action of the most violent fire 
for an hour. After cooling I found a muss weighing fivU Result, 
drachms in every respect similar to the preceding; except 
that it appeared a little more compact, and the fissures weru 
filled with scales, which were more Crystalline aud in larger 
quantity. These scales, examined with a lens in a strong 
light, resembled polished false gold; as the largest did udien 
viewed by the naked eye# 

^As the masses obtained in the four preceding experiments Reasons for 
had a specific gravity vaiying from 4*5 to 5'G7 according to metoU 
their different densities, and this is the specific gravity utt lie amlybduaiT 
signed by many to metallic moiybdena ; as bolides, on heat* 
ing them red hot in contact with air, or with nitric acid^ in 
which case oxigen gas is evolved, they afforded molybdic acid ; 
and lastly as they had a metallic aspect ; I was induced to 
consider them as reguli of molybdcnn, particularly as noouu 
had ever yet spoken of such an oxide# But^subsequeut ob- butltWMapa» 
servations taught me, that these masses wei;p molybdena in U 
peculiar state of oxidation, and that by the processes I had 
hitherto followed it would be impossible for me to obtatu 
molybdisDa in the metallic state# It was necessary therefore^ 
that r should attempt its reduction by other means. « 

Exps, 11, 12, find 13. 1 took four drachms of molybdate Attemptstere 
of amdionia, simtiar to the two masses obtained in the pre** a mSft* 
ceding experiments; powdered it; mixed it with olive oil, so paste with eU. 
as to make a thick pap ; put it into a crucible; and heated ii 
till the oil was burned. It was then pressed down ; covered 
with a stratum of charcoal powder, and over this a little pow* 

Vox#. XX — ^JuME, ifiud. K, dered 
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dere4 ^ImUs;; another crucible was put over it; the fire was 

urged to a strong white heat, and in this state it was kept Ibr 

an hour and ft quarter. Aftenthe combustion of the oil, tlie 

' mass was pulverulent, of a deep blue colour approaching to 

Uaycki and in some parts violet ; and after it bad undeigone 

the strong heaf to which it was exposed, it was entirely of an 

ash gray, and formed a mass of an earthy appearance, the 

^ parts of which had but little cohesion ; the part in contact 

with the crucible scarcely showed the slightest indication of 

dis- fusion; and thrown into pitric acid it produced a more con- 

Bolved in nitric effervescence, than the products of the preceding 

and, and mu- . , . , - , 

riatir added, experiments. The solution thus formed was at first reddish, 

and afterward became inilkwhite. 1 added concentrated mu- 
riatic ^cid, and boiled to dryness, without any perceptible 
solution taking place. These circumstances led me to think, 
that the molybdena was entirely reduced, and that nothing 
was wanting, but to unite the particles into a button. 

Attempt to To endeavour to form this button, the mass obtained in the 
fuse It. preceding experiment, which weighed 3| drachms, was pressed 
tight into a small crucible, and exposed anew for an hour 
and half to the most violent forge fire. This heat was so 
<great, that the whole of the surface was vitrified, and the iron 
pelted and burnt in three minutes. After cooling, the stra- 
tum of charcoal powder, with which it hud been covered* 
was scarcely diminished. The molybdena had almost entirely 
Slightly agglu. pr®®<^rvcd the same form as before; it was of an asli gray co- 
tinated merely, lour; its particles were but slightly agglutinated; and no 
, mark of fusion appeared even in the part that adhered to the 

sides of the crucible. Its weight was 3| drachms as before. 
Heated again. 1 took the same pass a third time, powdered it with six 
grains of chat coal, and exposed it again for an hour and half 
to a forge fire, which 1 endeavoured to urge as far as possi- 
Agglutinatcd hlc. After cooling, the mass had the same ash gray coKiur as 
los^jstjfpngly. before; on turning the crucible upside down it fell out with- 
' put breaking; and it had a slight degref of consistency, yet 
^ notwithstanding it was fiiable between the fingers, and easy 
to pulverize. Nq mark of lusion could be discovered in the 
!n;»ide of the crucible; but the mass had lust six graiaa of 
Eaecii aJ adhering to the sides. The mass be- 
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ii^gtl^totvn ifito wtettf, this fluid“ entered its ktorsticei’Wilfc 90 fM 

ttvidity*' ’ 

Ejoj^. 14 mid 15. To know whether the rndybdie acid MolyWic acid 
were dapaUe of being reduced by the action of fire alone\ 
without bdog mixed with any carbotmcfeoits mattser^ I took imbedMb ^ 
a piece of the acid» which bad been melted^ and weiglied> i&5 *^*'^*^°* • 
grains. This 1 placed in the midst of charcoal poWder ui% 
crucible, and exposed it for an hour and half to the same 
gree of heat as in the preceding experiment'. The result was 
ft tumid mass, which had not any more consistency tbat\lhai 
of experiments 12 and 13. It was like that of an ash gray 
colour, and had Iq^t eighteen grains of its weight, or in the 
proportion of 3273 per cent. In nitric acid it comported 
Itself in the same manner as the masses obtained in die pre- 
ceding experiments. Two hundred and seventy grains of 
the matter obtained from the molybdate of ammonia roasted- 
in experiments 9 and 10, being treated in the same manner, 
and kept a quarter of an hour at a white heat, gave a similar 
product to that of experiments 12 and 13. They had lost 
78 grains, or 28*89 per cent. 

In a second trial 264 grains of the violet brown oxide, Attempt to re* 
having been kept only half an hour at a moderately strong brown^oxSel*^*' 
.red heat, the result was amass but iraperfbctlj^Tfeduced. The 
interior was no way changed ; the surface only was gray. Re- 
placed in the fire,*' and kept at a white heat for half an hour, 
it was entirely reduced, and lost 74 grains, amounting to 28*03 
per cent. - Hcncc it follows, that the substance obtained from 
the molybdate of ammonia is very far from being in the 
metallic state. ^ 

These experiments show, tbati^oxigen may be separated Oxigenseparw* 
from molybdena by the action of fire alone when in contact j*y^eiia\nl^ 
with charcoal. They prove, that the reduction of the oxide taci with char* 
andt^f the acid of molybdena may be effected without great ‘ 

difficulty. It remains to be seen, whether this reduction can 
be efihsted with larger quaiititiesi and whether the molybdena 
cannot be obtained in a button. 

JSjipiL l6 and 17. I took ten dracbmiof molybdate of Molybdate of 
ammoow; put them into a ^ass which I plitcie^ in a crud* ^|»oniah«i.* 
ble, aiyd .eXpoaed to a red heat for half an hour;- ao^ obtained 
K 3 a A8IS 
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• mw of violet browa oxide weighing one ounce* This mass 
1 placed In a crucible, surrounded^ it with powdered charcoal, 
HjmA ejcpoii^ it for an hour to the most violent forge Hi’e, 
TlMi'l^tt was a metallic mass, the different parts of which 
leifB more or lets frothy^ and more dr less tenacious, but the 
tihacity was in no place such, but it might be beaten to pow- 
der. The exterior pert was of an ash gray ; in the interior. 
And even at the sor^ee where cavities and depressions were 
formed, it had a truly metallic lustre, and was of a silver 
blue colour. The parts that had this lustre being pressed 
hpon and beaten in a porcelain mortar were extended a lit- 
tle under the pestle, and this increased their brilliancy ; but 
ten continuing it they were reduced to a gray powder. Their 
hAtdndSs before trituration was greater than that of silver of 
bine pennyweights (0*75), since they scratched it. 

’ In order to obtain this matter in small melted parts, f 
pounded six drachms, which I pressed as strongly as possible 
into a crucible lined with charcoal, and exposed to the most 
violent forge fire fiir an hour aiul half. After cooling I found, 
that the mass Was agglutinated, and reduced in bulk one fourth. 
I could not get it out without breaking the Criicible. Those 
parts which had been in contact with the button and sides 
had considerable tenacity, but it was not the same with the 
sufAite. However, it could not be said to have been actu- 
ally fused ill any place, its parts being merely agglutinated by 
X commencement of fusion. Every where it exhibited a large 
quantity of scales, which were of a silvery white and a metal- 
Ub lustre. Bruised on glass or porcelain, they acquired a 
medium lustre Ijptwcen that of tin and that of silver; but 
this disappeared in twelve or fifteen minutes. At the bottom 
^ of the crucible appeared a few grains of raolybdena, of the 
siae of a pin’s bead, which had evidently be 9 n fluid. They 
were all over of a metallic lustre, and silvery white, liCe the 
iwrales already mentioned. The lower ^art of the maasof 
miftallic malybdena, when bcatea with a potcelaitt peqtW, as- 
sumed the same lustre*. 

^ Notwith- 

e Haprecht appters to have observid somotblng dmUtr. Hesays, UAt 
in eiiidtti^uring lo redoce molybdena he obtained some whsll mettllic 

1 ^ ^ grams 
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EXPtRI^S^TS Oil 

' Kot^thstanding th« molybdana hare powessed all 
p^rtioi that charactaria® mirtalsj Imtra# cowpaciaew* a^ 
even rtialleability, though in a sli^t ikgtea, I cpahl «ot 
tain a well f^sed metallic button by eapbsii* afr«|i, to thi 
' most violent forge fire for two hours a piece of t^ a?f 
r^y obtained, that weighed forty grajas. A 
ward made with two ounces of t>POwn o»da ^0^ ftulen. 

with better success, than any I had yet obtained* t «(|>a^ 
this oxide to the ipost violent fire, well kept’ up,, hut tot oaa 
hour only: and though the whole hiass was not fusri into* 
button, yet in some parts appeared pieces <rf one. or two 
drachms, almost entirely fused, having a spherical surface, * 
white metallic lustre, and a much greater consistency 4h|^ 
any mass 1 ha^ yet obtained. On rubbing these metallia 
parts against a yery smooth piece of porcelain, they assuiswd * 
a' lustre, which it woi»ld have been difficuU to distinguiA 
from that of silver. I must observe too, that this lustre la* 
mained for several days} while in my other trials it did not 
continue nn hour, probably owing to the moisture of the air* 

From the experiments hitherto related we may infer: Genwalcw 

1st, That heat, in decomposing the molybdate of ammonfe, ' “**•“*• 
causes the acid, in consequence of the disoxigenisiltg aetiaa 


of the ammonia, to pass to a slighter degree of oxidatjkMi, 
and gives rise to a peculiar oxide, some of the external ch^ 
racters of which have been noticed in the account of the 
11th, 12th, and 13th experiments. 

2dly, That the oxide and acid of itaolybdena are com* 
pletely redubible by the simple action of fire, when they are 
placed In the midst of powdered charcoal, alld that Ao metal 
then appears of an esh gray colour : but ihat^ this hdi^ 


eralnlk the leut of wWch had the appearance of i|vwi and fiM the 
fidea of die crueible had a coating of the same coloor. He ^ 
taretaaaiett lwweyer„that Aeie grains were wdMly 
nbiarmi ethWS'Whleh wwa citiMr «f awhWsb ee'lilHfehhi' 

The foUeving partot thia eis^, and what baa Staadjr btts aah^ ■*» 
show* that these coloured giahw belong to ^ 6a^ which .has beaa 
menfioned. Hielm, obwrving that moiybdena iwnde^ •>£ 

0 ^ meuiitighter, initmd, (bat its dwa eotOW m Wll^. xbbkfetr 

cUeoh^hehllHacdby inp e^^erimeim/^ '^1 

• difficult 





xxrmtiicmt ov wotnraiirii; 


Ibe mostvfolervt fire must be employed, to 
obtain a^tnore compact metallic button. The experiments' 
r«|a<tQd put the possibility of th^ out of doubt. 


'I V. jpeU^inQtwn ^ the $pec\/ic gravity of molyhdena. 

Speetfic gravity’ From the property, which the masses of mojybdena I 
of molybdena* c^btained in the metallic state possessed, of imbibing the wa« 
ter in which they are immersed, is difiicult to ascertain 
their specific gravity with accuracy. In the three trials I 
i^ade, ] suspended the masses by a hair to one of the arms of 
a, very pice pair of scales; and in order to <pcpel the air as 
ippch as possible, 1 boiled them for a quarter pf ap hour in 
4istiUe^ water. I afterward weighed them at the ceynmoa 
temperature. 

About 8*6lJ. V 'fbo first^triel gave a specific gravity of 8‘656 ; the6econi4 
of 8'490; and the third 8'fil5: we shall not be far from the 
trujth therefore, if we take the mean term of 8*611. U is 
trup the result differs much from that given by 8ome#uthors, 
who fiji tbe specific gravity at 4*6, or at 6'5t Hi,elm gives 
7*5 for the maximum : but it is probable, that ttie masses, 

' ^ with which these , were determined, were not ppre, or were 
full of blebs, which occasioned the specific gravity to appear 
less than it really is to lliplm, Jlqprecbt, and Heidipger. 

Determination of the proportim of oxigen to metal in 
the molybdic acid. 


^Experiment to Exp. 18. The knowledge of the quantity of metal cop- 

ascertain pro- lujng^ in the native sulphuret of molybdenp affords a conve- 
ponion of o*i- . , . . V. ’ 

gen in molyb- nient mode of asaertainiiig thts proportion. For this pur« 

dicaeiji.'' pose I tool^ a hundred grains of select scales of molybdena, 

put them into a small retort with acid as before, and distilled 

to dryness. Toward the end of the operation sulphuric npi4 

was extripirted in gray and hewvy vapours. I’o expel this^^acid 

entirely,,d broke the retort cautiously ; pj)t the pieces into w 

small glass, whidi was placed on a sand bath in a crucibles 

^ and ke^U thlsmin a red heal for half an hour. The whole of 

the'sulphttfic ^id was' thus volatilised, and the molybdic 

acid wax left ppfe form of small crystals of a y;^lt;ij|^*r 

ish white colour iaclinifig to gray^, This^fesidoalb 



HUtety gi^'ns. The pieces of glft^ hftmgbeea wergh^,i|% 

were carefully washed, and weighed again; when they wi^ 

found to have lost a grain. Thus the hundred graf^ of su^ 

phuret of molybdena had yielded ninety-one grains of mo- 

Jybdic acid : and, if we admit as above sixty parts of ^etal 

in the sulphurct, the proportion of metal to oxigeii will be 

sixty to thirty^one, or as 100 to 51 * 57 ; consequently 166 * 

parts of acid contain 34 *o 6 of oxigen* 

Exp. 19. Desirous of making a counter trial, I took some expe- 

of the substance obtained in decomposing molybdate of am- 
monia by heat, which at that time f considered asmoly^- “ / 

dena in the metallic state, and endeavoured to oxigenize it^, .. u.. . 

llavirtg poured on it nitric acid of the spec, gray, of .7*2^, a 
brisk eficrvescence immediately took place, which continued 
for some time, without requiring the aid of heat: but as, I 
was drying the oxigenized mass, ijt was suddenly thrown out 
of the vessel, occasioning a loss, that prevented me from go- 
ing on ufth the trial. 

I then 4'cpcatcd the operation, employing a very tall glass This repeated* 
to contain the oxigenized mass, while 1 dried and melted, it,^ 

A hundred grains, treated with ten drachms of nitric aoid,^ 
produced a radiated mass, that weighed exactly a )iund,rej(l 
and nine grains ; and, if we add one grain for what may |^iive 
remained adhering to the vessels employed, we shall have 1 10 , “ 

grains of acid from 100 of the metallic substance. \ 

This result differed 30 widely from the preceding as to con- The yub^Uncie' 
vince me, either that the substance I had taken for mofyh- 
dena in the metallic state w'bs not actually so, or that 1 had moniafromtho 
made some mistake in determining the qtAntity of sulphur 
contained, and the quantity of oxigen absorbed, ^by the na- 
tive sul phuret of molybdeqa. I resolved therefore to repeat 
ijay Experiments. ‘ ' • 

1 have Ehcady given the result 6f the'secbqd I Experbnine^ 

made to fihd the quantity of sulphhr ei)nt^'edrTrf this native the »ul- 
tnftphCtrEt. ' What i did to verify the pi^p^hloft'ibjlL ^|^j;en t^^y^'ena. 

^taT to the formation of the acid edns^fstW huHr ^ 

dred gUdnr df native sttlphuret of mdlybd^ha,* wiife^ ^ f ht 
Jtrto ounce of muriatic threi^ 

and, In^ order'to prbVentlSs^ fhitn atiy 
• being 





beipg ihfoviroot^ 1 conducted the oxigeoation in a tall ves« 
sely which I placed first on sand, and afterward in a criici« 
ble, the aides and bottom of Vnich were coated with clialk. 
By this process 1 obtained ninety grains of inolybdic ucid^ 
which indicate fifty parts of oxigen to a bundroii of metal; 
$othat ifiO pari of moiybdic acid would consist of 66(^7 
inetal and 33*33 oxigen. 

The regains of molybdena, which T had obtained in my 
preceding experiinentSj aitbrded me another mean of verify-** 
ing the results. 

Experiment by £xp^^Q. A hundred grainfiof the metallic molybdena of expe» 
awaa^ibelf'^ riineutl3 were reduced to very tine powder, put into a porce- 
lain capsule, and thiiteen draclmis of pure i.itricm nl Ridded. 
An extraordinary efierveficeuce took place, and a g -eat deal 
pf nitrous gas w^as evolved. On evaporating, the nialter, 
#faich waa at first of a brownish yellow, pasL^ed gradually 
to a whitish yellow. In drying it became oiange, and even 
blue in those places where tlie tieut was the strongest. Af- 
ter it was well drieci(, and collected together, it waJ^fused in 
t^lass; and its weight wps found to be jncreas.il thirty- 
four grains, which indicates 25*37 parts of oxigen m 100 of 
ipolybdic acid. It was thoroughly crystalline, and formed 
crystals of a silver white iiu lining to gray. 

Vamtion in Tbc change of colour juU mentioned, which has not been 
2r<«ren^? **®™*^*^^®*^ before, indicated a variation in the proportion of 
cated.^ oxigen to metal. It appeared to me probable, that a por- 
Was it owing tion, though small, of the charcoal, which hud beeu 
to charcoal:- ^ith the inolybdena to promote its reduction, had 

combined with it^produced the phenomena observed during 
the oxigenation, and changed the proportion of the oxiged 
to the metal. 


Two attempts Exp, 31. To verify this 8uspi(*lon, I thought it necessary 
tp repeat tJw triaJi employing molybdeua that J had recTuced 
bj sjopiply iptlaciiig the to be tedvtjed in the midst of 
eb^rt? 0 lh> Mfitbnut having triturate^ and niixe4 
thepa tt^etl^er. The eii^periineiit failed twice. The firs^ 


(h^ gnd swelling up on pnnring the nitric 

imi4,pn it w^re^fo grent, that the atntte? ran aver the sidcfs ^ 

% ^mh ^ ^ wi hud 4?*^ 

^ . luted# 





explosions took piece, ky which eeoioef 

die acid was thrown about. 

To pr^^vent these accideutSs f made the trial agaiii in wide** ^ 
mouthed capsules. I took a hondred grains of powdered 
met a), aad |)Oored on it an ounce of nitric acid diluted adth 
half an oance of water. In a few minutes a very powerful 
action took place, and the liquor became of a yellowish red 
tnrlinin;^ to brown. The whole pf tbe metal not being dts« 
solved, when no more gas was evolved i added half ao oiutce 
of acid, and placed the solution on a sand bath* The whole 
WHS now dissolved, hut the liquor reoiained of a yellowiA 
red inclining to brown as before, only a reddish white pow« 
der at)peared swimming in it, i evaporated the mixture to 
dryness, stirring it constantly. The residuum had ‘a red 
co]»per colour, mixed with a great deal of white; ou continue 
ing the heat the surface acquired a grayish blue, the odgea 
a brown red, and i * some parts an orange yellow'. 

Thus it was evident, that the difference of colour exhi'* showed) that 
bited b/the oxigcnized inolybdena was ^^’tiasioaed by 
charcoal mixed with it, but might be ascribed to different in it. 
degrees of oxidation of the metal. It is surprising, that the The sutphurct 
molybdena should beccnie oxioenized so imperfectly in this oior^eaK’ly 
manner; while its oxrgenation is accompiidhed much R^ore,^^^ 
speedily and completely, wheu .sulphuret of molybdena is 
employed. To produce a perfect oxigenization, I poured 
half an ounce of nitric acid on the dry mass, and heated it. 

Finding no percept iole change take place, 1 added two 
drachma of pure muriatic acid, which expedited the effect, 
the mass became more oud ruore compact and lighter cq.* 
loured, and at length was white. Being dried and carefully 
collected, it was kept at a red heat in a gla^s capsule for a 
quarter of an h^ur, kft fp copl, and weighed. Its weight 
was (xow grains, to which must be added three for what 
adhered to the sides of the eapiule, so that in this experh- 
meut a hundred grains of molybdena bad absorbed 4B grains 
of oxigem }u 19i^ parts ni' acid Umrefore there are 32*4^ 
of oxigen* 

This experiment then gives a result differing little from Exp. 14 r«* 
tkhiB obtaiitied in the Hth and 18th. I repeated the flrs^ 
ffpjpe pore# Taking a {Hece of fused molybdm ack), that 

• weighed 
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. Y, wilig^ I fHti it into a cracibie in the ef 

pewder^ chareoal, and exposed it tbr*an hour to the most 
▼ioleiiLt fSrie. The gray® loees I obtained weighed ca-p 
actly: WgraiOa less than the acid employed. 
ifoijrMk acid ^'Thuti'We diay adnut, ^thoot being far from the 
eT^Scfnr^h ^ hundred partd of ‘metallic roolybdena absorb fortyi# 
and 32- 5 of * sfine oo fi% pattii-oF oxfgen, when this metal passes to tbb 
exigea. stilte» and that consequently a btindred ' parts of molyl^ 

die acid 4Socitain tbirty*two or thirty^three oS oxigen. ^ 
Tbiftconarms ^ These experiments On molybdena in the metallic state, 
S^h^suriiH- ^ molyl^ic acid, coohrm the proportions I have 
let. signad to the constituent parts of the native sulphuret of 

molybdena* 

^To be continued J 


* XI. 

Qon4truciig9i of a (!u^b affording a Compensedim for ih 
Effects of HetU and Cold in Time-^pieceSf By Mr* W|L? 
|:/UM Hawy, No* 29, Cold-bath Square* 

Compensation JLN PI, IV, fig. 2, the circles A B denote aii expansion , 
cuibdesciibed, composed eatemally of brass atid internally of steel f 
in consequence of Whifch its curvature will be diminished by* 
Manner in heat, and itKHreasOd by^cold^ The end A is fixed, and th^ 
wbkh ii acts, f est of the bar is at liberty, whence the extremity B will be ' 
affected by a motioti from temperature, which will carry the 
pin F (between vAvich and G the spring D E passes) k, lit- 
tle onwards when the temperature rises, and a little back^ 
words when it falls. But F will be scarcely at all affbctOd 
in the direction of the radius, because the two Benaiciruulaf 
parts Wf the bar eountoraOteach other. C G n m arm of 
brass fixed to the expansion bar,in ^tmddte nlitoleiigth^^ 
It cmriiehn pm G oppb^ toF; andasG is thrown in^atffs 
by increase of tem^rotura trough a space, asbouallhg^tq 
^ the whole chan^ to which the diametm of the etitTed 
pisifsion bar is liable, G wilt can^ towar^ f 1 and wilt 
Thebalance allowHie Spring less play} and by . tl^^ 

' ^ • stiffhm. 
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siAmlt wh^ its force is4iimkkcA Ih^ FUt ^ 

astdf^lh^coiftrsi^r i^^ place when the »i»k»g 

comes more rigid by cold. * , > ^ ^ 

An a^ttstment for teinperatUTe has been applied in ehnv A former ad- 
nmnetecs sceeml yeurs ago, by means of a pair of tangs, or 
double expansion bar,' of the same nature as if the spiing pu. 
were to pass through the variable n^ch A B in the present ^ 

figure. Whether Mr. Hardy^s contrivance will afford supe- 
rior advantages in its effect, or in the convenience of die* 
posing the parts, must be referred, like all things of this 
nature, to trial* 

W.N. 


XII. 

Of the Yenite^ a new Mineral Substance: hy Mr* I.E LrEVBE^ 
Member of the Institute, Counsellor of Mines, 


HV^HEN I was sent to the isle of Elba five years ago as 
conjmissary of thjs goveriiinent, i thought I miglit avail my- 
self of the oppoit unity, to study and make known the mi- 
neralogy of a country so interesting |o the naturalist. The 
business of my office, however, having occupied nearly the 
whole time 1 spent in that island, did not allow mf to carry 
this design into execution ; but my journey will not bam 
proved altogether fruitless to the scieoc&«of mineralogy; for, 
beside the mineral that forms the subject of the present pa- Minerals fmia 
per, 1 have brought with some others, that may prove 
interesting to the mineralogist. Such are® 

1. A green substance* that has .some resemblaimo to acti- a new mineral. 
. and a copa^eyable analogy to that which 1 am about 
to describe, 

S. Traasparenl white emeralds, some of which are three white eme* 
cafttiin«tea»4i'i8i!ich3 Jong. , , 

3* Black, yellow, and «ro9e-colonred tourmalins. Tourmalins, 

r.4f ||a!9€H;oloorsd pnd white Jepidolite, lamellar and com- Lepidoiust 


te If^otUsl dfa Mines, t9o. Si, p. 65. Extracted fkm a piper ieiidit ' 
J^teoMkti^Sf the Institute, liecember the 1B06. ^ 
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A* A porphyiy with Vmq of white compact feldspar# and 
cQotainiiig black globular nodules^ whiefa appear to am to be 
a mixture of amphibole and feldspar. 

6. Green and metalloid diallage. 

7. Rfsinite quartz similar to that of Musinet in Pied^ 
mont. 

6. Fetid pseadomorphooB quarts* Ac. t * 

III fltome Future papers I shall Tnrntion what 1 have noticed» 
that is peculiari either in the characters or situations of these z 
but I shall confine myself for the present to that, which { 
now lay before the class, and to which 1 hare given the name 
of yfmtti from of one of the most memorable events of the 
agC| the battle of Jena. 

Its physical characters. 

This mineral weighs nearly four times as much as distilled 
water (3-825, 3*974, 3*985, 4*06l). 

Its hardness is a tittle inferior to that of the adularia feld- 
spar, by which it is scratched; but it scralches glass strongly^ 
and gives a few sparks with steel. 

The mechanical division leads, as will be more particularly 
described presently, to a rhpinboidal prism of 1)3'^ and 67% 
which may be subdivided paralleHo the shorter diagonals of 
its bases. • 

The yenite is opake, and of a black colour inclining some* 
times to brown. Its powder is of the same hue. 

The surface of the crystals, when they are very black, is 
shining. (Those varieties represented PL IV, figs. 5 and 6, 
have commonly a dull and brownish surface.) The lateral 
fkces of the prisms are streited lengthwise: the facets O of 
the summit are smooth and very shining. 

The fracture is unequal, and of a greasy lustre (aearly 
like that of phosphate of manganese). « 

It is not electric, eiteer hf beat or friction* 

Heated to redness in the flame of a wax candle merely, it ^ 
becomes weakly attractable by the magnet. 

Exposed to the actiem of the air it is decomposed, and 
covert with an earthy yellow tind brown crust, perfectly lU. 
milar to the ochres, or oxidea of iron mingled with eartlii,' 
which are found native. m 

Geomitrkal 
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€^meiPioal chcttwi^iftsK 

CtdiCtifig^ exhibits iodieafi^ns of tamiiifle paralUt to ' Atie Mechtnirid 
sides of a prism with a ritombic base, the angles oMvhich <l»visioa, 
are 11^®37"9" and 67®22'5l^'. Rather more evident in- 
dications are found of a division according to the shorter 
diagonals of the rhombs. Hits section is pointed out on 
the crystals by the striae at the summit. The bases present 
no section : their fracture on the contrary is uneven conchol- 
dal, &c. 

The primitive form» PL 1 V» fig. 3, is a right prism, with a PrimI iv«(briH. 
rhomboldal base, the diagonals of which are to each other as 
2 to 3. From the theory of decrements its height is to the 
shorter diagonal as 4 to \/7. ^ 

The crystals hove five varieties with respect to figure. Figure*, of iKa 

Var. 1. Fig. 4 is the primitive form elongated, and termi- ^>^y‘»**** • 
nated by a pyramid with four faces rising from its edges. 

The ongle of incidence between M and O is 128® 28' 59^^ ; 
that between O and O, 139® 36' 48'^; ^nd that between O 
and its reverse 1 1 7® 38' 8". / 

Var. 2. Fig. 5 is a tetraedral prism, nearly rectangular, 
terminated by a double bevil, obtuse, and placed on the 
obtuse angles. The angle of incidence between S and 1^ 
is 83® l6' that between R and its opposite face 1L‘}® 

2 ' 9 " 

Var. 3. Fig. 6 is the preceding form with a double trun- 
cature at each acute angle of the bevil. The angle of inef- 
dence between O and R is 159“ 48' 24". 

Var. 4. Fig. 7 is an octaedral prism terminated by an 
obtuse octaedral summit, four of the faceij»of which are at 
the angles of the prism, and four on the edges. Tlie angle 
of incidence between X and the edge Z is 131® 24' 37"^ 

Var, 5. Fig. 8 exhibits the preceding variety with this dif- 
ference, that it has at the summit a facet parallel to the base 
of the primitive form. The angle of Incidence between P 
and R is 146® 91' 43"; and that between P and 0^ 141* 

31' 1". 

* These characters were a«:ertaine4 by Vr* C^prdji^, engineer of 
mines, who was so obliging as to undeitakt: the cximnution of the 
crystaUUie forms, which he calc uUtM aecoiding to the method of out 
Idaroed cotnreilf* Hauy. 

At 
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AHAxims ^ mmmm. 

' At^riit viemr tht« mtnera! seems ^ftproach the epkiote 
ill form: hut iu' the first place the regularity of tbefac^ 
fornMt.^ objection ; and in tHe second, the measure of t|ie 
attgles^ aod the laws of decrement, totally contmdict 
apparent analogy. No other mineral substance has any si- 
milarity with* this new species, at least as lar as respects 
form. 

C/temical eharactirs* 

'i'he yenite simply calcined becomes attractable by the 
ma^et.^ passes from black to a very dark reddish brown, 
and idsS about two per cent of its weight. 

It readily fuses before the blowpipe, without any sensible 
ebullition ; and yields an opake, black button, very readily 
attracted by the magnet, but without polarity, dull, and .ex- 
hibiting a metallic aspect. With glass of borax it dissolves 
with a short effervescence. On continuing the fire an ena- 
mel is obtained, that appears black : if a larger quantity of 
borax be added, we have transparent glass , of a yellow- 
ish green colour, without any indication of a r-^tallic but- 
ton, or residuum; which proves, that the whoie has been 
dissolved. 

It is attacked by the sulphuric, nitric, and muriatic acids. 
The last dissolves it most readily ; the silex remains at the 
bottom, and the solution acquire^ a fine yellow colour, with a 
alight tinge of green. 


Analysis. 

It has been analysed by Messrs. Vauquelin and Descotils, 
and a hundred parts gave 



DescotUs* 

r- 

Vauquelin. 

.A ^ 

I^ime ■ . a .. 


. • • 'go 

. . . 1 o 

1 «a.e 

Oxide of iron • • * • 

• ... 

• 55? 

* mm 


Oxide of manganese 

V • • • 

• 3$ 

. 57 

Alumine 

. 0-6 



Loss « • 

• 1*4 i • • 

. . . g 



100 . 100 . 100 , 



. Tb» ftgreein^t T^fi|(4t%^ftbt4ae<jl.hjr tt^||^ * 

|a!Ei^i;^h€in5$t», ;W operated 

time, and unknown to eaoh other, gives t|>ese anidyjj^ 1^ 

Mgb a dagfitBof certiunty as could wi^ed ; and u^bor«^ 
tses U9 to conclude, that the yepite, at least in thQ^ ^pecir 
inens analysed^ cootaina yathe^r more, than half ^ 

iron, mix^ with a little manganese, and that the rest of the 
stone is lime and silex, the proportion of silex being conai* 
derably more than double that of the Ume» 

Siiuatiwi and heat circumtkncei,. 

i found the yenite in two different places in the Island of Where fouud. 
Elba; at Rio-la-Marine, and at Cape Catamite. 

In the first of these it forms part of a very thick ix^ass or Its sitimtion la 
stratum, resting on a primitive limestone mixed with talc 
(a lind of cipo/in marble) ; the whole exhibiting a cliff, or 
Itore perpendicular rock, about thirty yards high. It is im- 
bedded in the green substance, which 1 have mentioned as 
bearing considerable analogy to it, in masses that reach to 
the size of a few cubic decimetres [the dec. is near 4 inches], 
and frequently form the sides of cracks in the rock. These 
masses are most frequently composed of distinct pieces, and 
ill each of these pieces the mineral is in radii diverging from 
a centre. Sometimes the radii are nearly parallel, and so 
conjoined together, as to exhibit compact masses, which di- 
vide into shapeless prisms like certain basaltes. At other 
times the radii, particularly when their extremities are free; 
terminate in true crystals. Frequently the yenite appears 
in long pieces, or imperfect prisms, of the size of a man’s 
finger, and sometimes even much more slentler, in the midst 
of the green substance ; from which it is very distinct, their 
limits being always decidedly marked. Frequently too it is 
found in cavities of this substance, in crystals sometimes 
with a polyedral summit at each extremity, and 3 or even 4 
cent, [1 inch or l|],long; sometimes they are solitary, at 
others variously grouped. The stratum that has been ipen- 
tioned includes likewise epidote of a fine yellowish green, 
quartz, some crystals of arsenical iron, and that variety of 
amorphous oxidulated iron called loadstone, 

At Cape Catamite the yenite is found in the same sub- 
* stance^ 
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An6ia <ip^i» ' I anut)itia<l' a «(>eeiM«ti in idjr tirinamlbgieAt 

hayiccw*** iS'f/HwaiiW, whitfh I titvn bad tevVfraf yetf^t^ andwhich; not 
frm^iw. able to ft to kttf bf tho tmurtt 1 had 

^ Into a parlitfolaf place» at it lAy <^nttomf for fiirth^r asll* 

* ’ ^ ' tornatfon. Thit tpactmon it blade yantta. httbtdded and at 
it were ditieminafad in tbt tame pttt*4h tobtiatH'e. It it 
accompanied with a note, tltat marks the part of Siberia bt« 
'tween l^riu and Tobolsk for its native place. I cannot 
ventariAoirever to warrant thd antbonticily Of thit indica* 
tion. 

- Thb substance of which I hate given the histolry itoghi 
perhaps be employed as an irOn ore, and amdied fb^ its 
nletal, if it were more abundant than 1 have ydt obsenrodf 
and not so near one of the richest iron mines in Europe. 
Aiway^ac com* It has been seen, that the yenite, whether at Rio, at C!ape 
green^mineral Calamitc, or in Siberia, is always occompani^ with a green 
resembling substance, disposed in fibres or rays like actinote. To this 
strablsiiein. geological relation may be added, that there is a ranch closer 
in tbehr compositmn : these tvro minerals differ only in this, 


Found nine * f Bellevue^ to whom I thawed the tpeeimen^ of 

years ago. ytnite I had, telling him 1 considereo ita^ a new BahstancS, informed 

me, that he himself had brought home specimens of the tame mineral 
• . from Ca|.e Catamite nine years ago, and that it was analysed b) Mr. 

Vau<|uelm the year folluwiug. He at that time obtained from it 


ItB analysis as 
then given^ 


Silex 80 

Lime 14 8 

Oxide of i>oa 49 

'Oxide of manganese Z 

, Alumiae 1 


96*8 • 


In Eomt de memoir was read, Mr. GtUeNl4iue}9nt hu found In the ed- 

LwleheoUec- ef Kom4 de Lhde, now in hh potwtwbn, eiyscaU of the sim|t 

tiun. substaooo ^ aud ibforms me, that they were ^aeed by that learned spb 

neralogUt at the end of the tin ores. 1 believe 1 may ventaso tw asierr, * 
that tto cafoe fVom Rio. This nuneral uas at Parts iheitefoie long^ be- 
fore itims brought thither by Mr, Fh‘uriau de BelleTud, though it tout 
net kneeii. * * . 


that 



^ 'UMt rnimmmm. ' nl 

cbeaical chw^iAeMi ivMniM) I tm iA(ta«e4 
M ftmnifcg hat «m Ii» « •ilbwquwt «« 

gr(wii rabstaum taora at targ^ tlw rtataH** 

wbiflli 1 Mt M to Hiif ofMaroQ; and 1 abaU onk'thd 
place, which I conceive they ought to occupy in the chtairiA* , 
aatiOU of siiaenMa 


.»' ir,»r,TffHWrTnri,'".T- i:--y.T-;aw!tgar' .1 >.)! K'-;i^HitaH8W| | l ‘ 
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• 

iUmoir m the reciproetU Action V* taptifol Vot^ile Oils and 
certain Salma Sabsimeei; hy Mr. MagovBaoN, late Apar 
theeary-ml(jor lo the Uttel des luoahdet*, 

♦ 

X Inserted in the 91it vol. of the dAnalei de Cbimie a pa> Ohiactoftlie 
per oontatoing aome results of the action of cold an volatile 
oils, and an examination of the concretions found in several 
of these oils. The object of the present is, to make known 
tb€ iec4)iit>cal action of several baline substances w tb oils of 
that kind* and to paint out the aiteralious such suits are ca- 
pable of producing m theme 

£ap. 1. 1 made a saturated solution of acetite of load in Solution of 
distilled water at 16** (69® Fabr.], divided this solution 
equally in four phials, and added to each portion one eighth oil^ 
of its weiglit of the following volatile ^lils; namely those of 
thyme, lavender, rosemary, and sage. I shook each 
phial, till the oil in it was broken into globules, that the con- 
tact utight be the more intimate. After keeping these mix- 
tures seveml months, the following were the resnltsl 
Tba^ul of thyme hod undergone jno uUemtton; but the thyme, 
psnrt to eoatacO with the solution contamed several whitish ’ 
bloddera, whkb at the gKghieft motion separated in films^. 
t*hf oU faafaif olmrsnaMl filtered diffsred in no fospeet Abm 
whlijhit woe sd fimtw 

Hm oila «f tOMrmaiiy, lavooder, and sage» lihoirim HfMh l»^ 

** * Arnialos de Chimie, V|4* P 

ax— JVVE, 1309. L 
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ttelMl^ lldcb ifbMed iff tiBt 

Ih# lihif ^ SkiBke 0t)s, «8 1 did th« 

ingtadi aiartttd tny^lf, that they had not been altered % 
^dht ' acethe ^ hgd^ which remdacd v^iy clbar. 

ihto eieh nf-tbete Otis I drop|>ed irfevir dhropeof anlpburet 
bl pctiBbf whieh occadoaed pieeififtile and predweed no 
.taribar. ■ ^ • '*!*.*- ;^. * 


Sulphtu of JSscp, 2 . I mixed eight parts of a eold satiirated aolittioii 
Sluof la^ra?' Sttlphateof almnine with one part of the volatile oils of 

der, sage, hys^' hvaideri tage, hy(bap» and ros^b^ry»^^ each separately, 
ma^!*^ These mixtures having been kept four months in flint glass 
phials With ground stopples^ neither the oils nor the solution 
^ of a^.um had undergone any change. * 

Muriate of £jip^ 3 ; I tnisod eight parts of solution of mitfietd ctf 
orthrvuint linie with One part of the volatile oit of the vdln^nHl^ pfants 
lary plants, ^ phial, and k<^ the mixture Tor a mo|ifh> Aakitig ft now 
and then, widtout perceiving the slightest alteration. In 
this estate I added liquid potash, to decompose the Oalcari- 
ouB muriate; but 1 merely found, that the oil had evidently 
tost seme of 'its colouir, and become whiter*^ 
wid »1 mmo Volatile oil of lemons, expressed froim the 

,^ac. ' rind, being mixed with a solution of sal ammonia, and 

kept for a month, shaking it frequently^ underwent no 
change. 


Hypsroximu# 
tiateof potasn 
With oils of 
thyme, laren- 
’".dar, pepper- , 
^ mint, lemoni^ 
and eloves. 


5. into five phials I put a solution of superoxi* 
genixed muriate bf potash, made in distilled water at a tem*- 
p^tUre of about t5° [59^ F.}. In one I added an eighth 
part of oil of thyme; in the second, aii mghth of oil of 
lavender; in^the third, an eighth of oil of ^petmint; in 
the Ibattfa, au eighth bf oil of lemons; in the fifth, an 
eighth of cSl of cloves^ I plit the bottles Into a place se^ 
eluded from the lijj^ aud kept thbm thui a mOn^l shak- 
lng*tfaetn Once ev^y day. Kaftlieif':tte nils nor the^^i^n 


of the aidt expbriebCed any atterarion. 1 then plai^ the 
five phials in a water barii, which thekted so as Id 
water baft thru moment. TliWleOfts' retailed thtiriot^r# 


imiell, fluidity, and transparency; and all of plro- 

'ped|^of flouting on *uraimV'OXcept the oi) of 
sunf in it as usttaj^ { 'siqparated each of the oils fi^^flie 
saitoe-^ i^utloh* ^i^pOfated each poftimt of the seiduon 
• . . ' - ^ ^ ^ «eptflilidy» 



ippMMttifyi’ SDd obtwa^ lirc«yrtiJl«^Mw»4^ ' V « 

ittA ukUrUite^^f p^«h Jost^^il bad iNeal^^ 

Eip* S* lata ft phiftl t pat twa plivtft^af laicsinitlp m tme-wgter 
Haie^water and ane pait of oil of rosfPMiip* /Wiie 

miittiifte became white oa ahakiag it bot oav ataadkig tha 
oil aefiarated as fluid* and as transparent* as before* tbabljb 
whiter* The portion in contact with the lime-waier formed 
a light whitish coaguium : and the Ume*water had ft€k|«|ired 
a dull yellow colouri without having lost its property of 
ing precipimbte by oxalic or carbonic acid* 

£jcp. 7 . Crystals of nitrate of mercury* obtained from a Nitrate of mer- 
solution of the metal made without beat in nitric hcid, were 
enclosed in a phial with four times their weight of . oil of 
rosemary* and immediately a curved tube* terminating no- 
der a glass jar filled with water* was inserted into the mouth 
of the phial. I sliook the nuature occasionally* leaving it 
thus for fpx days. I perceived no commotion* or evolution 
of gas; the oil acquired an amber colour; the quantity 
crystals of nitrate of mercury was conaidera|;){|y diminished* 
and I observed a gray powder* among Which globt^les of 
fluid mercury might be distinguished. Having poured , the 
conteiUs of the phial on a biters the oil passed of a reddijsh 
colour, with the thickness of a fi\ed oil* and with an em« 
pyreuinatic acid smell* that was predominant over that of * < 

rosemary. It contained likewise a small portioD of nitrate ^ 

of mercury in solution. Copper was whitened by it. ^ 

The mercurial matter remainiag on the filter was gray, and of lavenv 
glutinous* and intermixed with globules of mercuiy* Spmt 
of wine passed through it acquired a reddish colour* and 
grew milky on the addition of water* like a resinous tinc- 
ture* . Aftfjr this washing with spirit of wine a gray oxide re« 
tnainM* with which globules of mercuiy were mingled. 

Thisi expipment repeated with voktiie oil of lavender 
iMforded |he same remits. ^ 

, i prepared a foliMcion of corrosive ^blimote in Solution ufyop- 

the prOfiOfTlff^ (ten grains of the salt to an ounoe u| ,dis^ SITmenraly*** 
ti|ljpd ^jyjftt^f, lb| a series of experiments, which I sbi|i here 

r dish .Into, a ulual 1 potone ouitce* of pm solution ond with oil of It* 

. . L 2 some **‘’“*» 



Hi mm 

tiit ItNfl^M teetil&ed, mA fiM!tfee% 

dayi oil had subsided to the bottom in globules ct m 
tehieh, when separated filttatiam, dls^ 
IbleM in ^plfit of wine, ^his solation bong mixed with 
distilled #eterr^ oil reafypeaiedv with tli^ property of 
^^titin^ m the sorfietce of water, being divested of the 
me^rial%alt,j which it had dissolved. The solution of 
OiWrciiit^eiubtimate aeparatedfroin this oil had a somewhat 
«efd toell, toot unlike that of the residuum left after rectify*# 
ing oil of lemotos,/and formed a yellow precipitate with 
lime^wnter as usual. ^ 

eitpf ehcrril, Volatile oil of chervil, tliat had been made two 

years, trelated with a solution of corrosive sublimate, was 
likewise precipitatod in the form of globules, without its co« 
lotto* being lightened. I separated the oil in the same nian^ 
tier by the dlter, and dissolved it in spirit of wine. Water 
anined with this solution did not free the oil from |he corro** 
eive suUimateit bad dissoivied, for it still remained heavier 
thitot tlm fluids and kept at the bottom of the vesseL 
Oil of hyssop^ ^ ' nd^ Volatile oil of hyssop, that had been long made, 
treated* with the same solution of sK^rrosive sublimate, sunk 
Ho (he bottom of the liquid at the end of four days, with- 
illy change of eolouf. 

oii of gepper ^ Oil of peppermint, recently distilled, with the saom 

mint, ireagent thickened, became greener, was predpitated, and 

adhered to the sides of the phial. The solution of this oil 
Id^iptrit of vritoe was of an emerald green ; and the addition 
of water cstuksd the oil to make its reappearance with its na<h 
turallpeen colour. 

and oil of ^ ^5th. Oil of dttvendor, agitated in a similar solution of 
lavender. toorfosive subttiDate, was ptecipitatcd at the exfunttion ef m 
flewduye, and became of a 4iigh amber colour appsoudihfg 
^to rtodh *Oa the sides^of the pbtsl a whitish mercurial eruft 
was observed. * ' < • ^ j 

separate' the sblutioii, Md hit its 
r its smell was coiistdeiibfy clmnged, bi^ng add and 
i it. rolrntr uid k gibs 

of ofi^rettiaiitie otl.< BMiten up vitJt atb* 

* tiinc 



Acnoii 0t UMBI 

tollie ««irfoee« Shalcen 

tefi it gave signs of the prese|^ce of corrosive publimsAe 
iJie yellow precipitate it formed. It dissolved compi^^. in 
spirit of winO: bat eu the addition ofr water il reapgpemdss 
in part light, in part heavv, I kept tome of the Motiatl^ 
this oti^iu alcohol n ronsiderabW time: and lobservedf i^ 
tlic aides of t)>>> acquired a white coattng# which,! 
found In be nuld nutriute of mercury. Thesolutionnf ODr« 
ror/ivc separated from the oil was not entirely dot 

ccmjios. n, ii still manifesting the presence of this salt bjF 
tht^ aw .precipitate it formed with lime water. 

£.rp. q. ' Into a phial I put forty grains of cotradve sub# Crystals of cor. 
limate crystallised from water, and pbured on them an punce ^erooiy 
of volatile oil of ros, mary. In the course of a few days it with oil of 
acquired a dee[»t*r amber colour ttian it had beforf*^ gnd ''*%**?*7'* ' < 
a white flocculent precipitate formed in it. 1 then added 
more corrosive sublimate, which changed tbe colour of ^Ibo 
oil to a very deep green ; the precipitate from white became 
green ; the oil lost its fluidity; and it emitted an empyiwQr 
matic acid smell, with which that of roses^try was< faitE^f 
percei^lible. I separated the oil from the precipitate, mixed 
it with water, and heate^ the mixture, till it boiled. Thup 
oil did not change its colour, and still remained bcO'VM* 
washed it several times with distflied watery which freed it 
from the mercurial salt it had dissolved; it mgaio bfcaolf 
light enough to swim on the surface of water > iM99ttia 
the glass iu the manner of cmpyreuioaUcoi'ls; and its wdlP- 
tion iii spirit of wine was greenish. Tbe green precipitate 
mentioned above had a strong sitieU ofsfesemar^ wd 
burned with a vivid flame. On adding apirit of wine tp it, 
the resinous pert was dissolved, e»d^ ihrmed • grpeii tmo« 
tore, wfaieh turned white on the additkmA^ Whten ia- the 
saa^eiwMer as resinoga tinctures. Iliat pait wf fueeir 

pitate,'^ which remained insoluble, Was mild canmate of Ittea^ 
easy mixed with a liltle corrosive sublimate. • » 

I#. ' .Ciwsosii^adld^^ oil on of nirpea. 

of tnrpeatine rectified frim water^ bad no elFect on t^spilr dwcrmuSwe" 
theugbT kept; the migSuie w !<!% ^inm : aba aolipNPb ^ ^ 

thhr salt, OB the contiaiy, »wftetak gertaiji a sad wlthMisw 

ibiingT^ lllp 

wbde 



calomel an4 
•il of lavao. 
dor. 

Cinnabar and 


Sulphate of 
mercury and 
oil of rosema- 

*y* 


Jled nitrota 
uxide of mer- 
CuryAd oil 
Uven^r, in 
aheihade; 


isdrimiy d«pb»itedl da the iiddi of 
tbephii!^ , 

^ Gtl'Of lavender kept ueveral mnothe on mli 
^fia^Mnf mercury, well washed and weU le^gated, undetu 
ti^iit Urn alteratioiu , 

^ 'Facdtidus cinnabar in powder and oil of #oae-» 

eilofrotemary. jjjg|y ^yiiited HO reaction during or after their niiature* V* 
Id. 'Oil of rosemary poured on turbfth mineral, and 
k^t fooBfC time, eiperienced a change. It let fall a gieenish 
fidcbnteiKt precipitate, and at the same time acquired the 
property of sinking in watery when poured on it. * A porttou 
of the torbith was converted into gray oxide of meicury, 
wtiic^ retained in combination that part of the ail, that had 
become fesiiiotis. 

jCasp. 14. Itpnt into a phial a drachm of red precipitate 
Witt one ounce of volatile oil of lavender, and kept tlia 
mixture several months in the shade. The oil bad ftOtned 
a whitish sediment, and the red precipitate was in part'ro^ 
dOced to gray oxide of mercury. The whitish sediment was 
notable in spirit of wine, and this solution turned milky on 
the addition of water. The oil retained the fluidity, colour, 
and smdl of oil of lavender, 8wan|oii water, and dissolved 
well in alcohol. 

^ Having exposed a stmiTbr mixture to the light of the sun, 
Hie oil lost somewhat of its transparency and deposited a 
Whitish Miment, and the'red preci|)itate had assumed the 
drining metallic colour of iron filings. 

Mttdataafsn-' E^p. Id. Into a small phial I put a drachm of crystal- 
caustic tmariate'Of antimony, and poured on it an equal 
aqi^^f weight of oil Of rosemarjr. ~ On corking the phial 1 immet 
diOOefjripereHstd a great beat, the cork daw aiitytteoil 
upouOed out witt vbloo^ imd the maide aif tto phW m 
ismitmd coated witt u black orl of a purtkiilor a«|eU «niiJMKl 
vritt tte amell of Wiieiaary. . ^ ^ i ^ 

This miaeimnoe hidOcad me to iw|mot the axpOiWto^ 
jmdwith ttfimaoft fraperttms of tta htgeeh 

■' '' ^ -iK 

Uptruof the iutoi fM H df rai of lUiSt 

lof the wuriato of anHm«mh 

manjM <BiU%fhtwaa.acaj:cdy per^^ the mur^te of aitlgiMMSy 

fett 


la the sun. 





vmy ttoitly ; j«id |MMp *1 t^uiA wwj^ 
contact widi it acqairnd a deep amber cdoar. ^ a ibir. 

4«^|r» the whole of the oil .torbid* ^od enbibite^inte' 
«iaely«ioeeu}«iitf>fec{{Htate. Aswiooaetbeofl.afipeered, , 
to Iw grown clear, I poured it out on a filter, on tfdpdi jk 
ligltt omoge ,c«|ionTod matt^ ^ce 

preMDtly. The ml pawed dirongh .«f dei^'enti^ a^^oiir 4 
it had the cooiiirteQcy of an expres»ed ;pUi.Budita..aii^l 
waa lew sweet. Being kept a long whijig ip a .phial», 4 ;t dee 
posited a whitish sediment. Poored into distilled water, an^ 
gently shaken, it separated .into fiakes, which rose to the 
surface of the weter, and let fidl a silky precijjMtate, of a 
vmy white ortd silivery appeaian^e.^ This was insolnble both 
in Meter and in alcohol, was not volatilizad ate^red^wa, 
and resanddcd' tbeailveiy fiowers of antimoiy\ The oil dis- 
scared aevly in alcohol, eepamted from it on the eddidon of 
wtdee,' and ^ fiiU on standing a preoidjtate similar to that 
eboreawodoned. The caange colonred matter left on the 
filter, bavingbeen .wodied repetfedly with spirit of win/^ 
and dried on paper, exhibited a crystalline appearance in 
certain perts. Piston a slip of .iron, and heated to rtduew* 
jjt became ceirered,nitb.^Aieg needles, aampnatepf anl^r 
mony does. 

. id. Qil of rosemary nddad to a solpdon of nitrate Kitnte of dl- 
of diver exliibited after wma dme.f whidsh pellicle, wh^ •»«•»» oU of" 
had.a mataUic aspect, and fiormed.a separation hadreen 
•olntion and the oil. .Tim oil did.nQt ^ip'atr to be idtered, 
and die saluiioa of nitrate of ulverj^lfonned mariata of 
^lirer op the, addition of, mutiatie acp}.', ,Thf peUicle.w^ a 
imiltipnidf Itim tilvm^reduoed.tp thp ipetidUc stal(^ ^ 

I £i 9>. UU The .Volatile oUs in. tbih#i^Hnim«tntalatelf:iise%>vouaie(>ns 
tieaed.lHmng.-lindergeDe a great dealaf aNtation, I 
^.ni^tmcoitiiniw the^eaamination of tiie,.saiii!a«ilp wi^.a 
last actire aabstaoce, as sugar, .adth.whid» they; am afq»» 
fneaddoihe aapabla gf tbciiini^ a^peifeat oambination, wm- 
pt#dyHiahddai.ia vatan atitia^ Imdag^imy ^tiding 'fif 
pmpertisiii Shoh a eempenad.it cdkd an a bo se ce ha n spn, 
emd ia’insaditoidipaftao-diffwetit .pwjtiiml^aiDfV' w li- 

nthet^awtnfia 



1!^ 

iWWtesifr be the iproportient of''4ej;e> 'ia#!l < | #» 
tite oili^nected'io <<liflllrent Di«p«ntittbrie»r the eiMheet w* 
iilti»«ih- ti«lbfe of AMcmht 

^ ttat ihie iactlihd rehden foietile mU mnciUk 'with wq h WM H 

For an oleo- ' fe Mh tt^eMkcclihhiitt »t% fhF MM 

o-frtou'l'd' tohhe with aifu^HS 1ii|<>ors» tBrftraipdrtikn al'tM^llte 

kiijhiy recti' ete more fluid, end nt&re highly Mctilled. ' Wheti'they 

nn to H ouffiisient ’degree, the^ even dhidlve in e terge ijneno 
«. tky nf watet dioiie. Mr. Bdntni’Kmethu, in hit Elinatai^ 

nf Pbennacj', that essential ditks when they quit ’ a vcgetn* 
hid to tbe iu dtstiliation with waiter iindei|[e eveti in diia « 
^e bett oil fjitfe' rheti^cation. lliat whit^ rites fiidt wide the miUi^ 
erater it mote fluid and more iragnnt, than wiwi panes a& 
ter the teceivet- ha* been changed^ . The ibeier. dees 'net 
WntiHtiiAe water: the totinar ditaolvas in it in 'eontaqjllMec 
' nF ki tetMty^ and giyn it that milky whtteMSts whieh-, is 
ehserted as tong at it phtsea over in the ^sthfadanb- At* 
eotdingly'ati olentacetownm aiade' wid) thett^jiint mia is 
lipteably t(!retnatie,-d«n not render the,aqacena liqaer4!av» 
bid, and does net separate from it ; dhilo on^flie ctanavy 
tittlsecnifdi- ef^vAHhh M have heectt>rakilig, •*» fthy ilthel' 
volatile oil that has betir made a certain time, oT'e tnhrtlste 
bf both these iHit tevenlijr'Martet Ibtttas an' nleoMicchamm 
’ il^ dr a piiMhig tOMll^eattej teaden the eqtnous 
Mixteidtliitdd, MiisefNMWK ftoni itfBnveiy then tihee, 
'#hMiywaeeit«lh-«hto-Mt>hf fMrttiof^in^^ gton tube 
filled with water an oieoMceliaram made with Aik oil. rft 
trifl'fhfl tothw|Mtonf<idmei«eM ihe •ngar will 

be -esrtiietiMt tbeJoihtwiU •rise ibetHsg^ tibe #Miii« mmU 
l^tbutoi tMMl'i'iMlwtitto i'flw BurfMet tf ^ . ndktnve >ha 
ahnkaftik ‘aHO-taMi milhfb -andi bO' ndaegdr h il f ib d jibn iwg 
^earatgitinit' buthbe^ftihstth- at 'hmglliiveafqieai^ biaiimitito 
YMwietlsdd d nrtwr’thtoltoning^eeMtkriM^^ <of>|ltthnlyn 
itwMl’toihv'antmiiihtie^ ‘The-qlcemeigs 

vnwditondiaBn Impaetoet ainiMnetmp«headkde 
tssdi ete::tatt rMiHn te dic i ek% vanii fi ed ^ .itttovhn »| i M <lp ^ 
^at mnny loeeagai wlede hy beldogr end fiavonted V|fiih4|f» 
^ mesuprnehti«lflilit tm theae of pepfsa-ndati ediie} dMw Me hlan 

. McdietiMS 



till 

t m h ww ms that do not let the oil s^purate on n^ation in proim»«4 ^ 
water, tbougli cooBmealjr the nwken aw indifferent about 
empIoyinK highly rectified 411 ; ofit to tnentioD, that the 
finwt relatiic part of the oil auat hr diaipated by the beat, 
to which it is exposed daring the baking of the auger. |t 
would teen, that in this case ^e heat aeat produce u aort 
intitbate combination with the oil, the nature of which it 
would be intereating to Icnow. 

Etp. 18 . As 1 had at hand a certiun number of eaten* Experimniti 
tial oils, I thought it not amtas to make a series of experi- 
meats, for the purpose of ascertaining the heat or cold they pioduced oa 
would produce when shaken with water. These experimeuts 
furoishi^ me with • new mode of detecting thote adulterated 
by a mixture of spirit of wine. * 

1. I mixed volatile oil t)S peppermint witfi thrice its Oil of psppei. 
weight of distilled water, and plunged a mercurial tberme* *** 
meter into the mixture. The temperature was 10* [80* F.]. 
end no change took place. 

S. Oommtm oil of peppenniut of the shops, mixed with Common <8i 
water in the aeme proportion, et the same temperature railed ^ pci>i>cra>mt. 
the thermometer If* [O*?*]. **** 

3. Oil of kmoos recently rectified ftom witer on a water oil of ■" 

hath, as limpid and as ff aid as ether, being ahaken with dis- 
tilled water, produced neither heat nor cold. 

4. Oil «f orange ilowers recently distilled eompoited it* O'* <mnc« 
self in the same manner; while the orange flower oil of the 

•hopi with ti>« sattequan^ of water caked ^e thermome- 
ter 1* 

These experiments having tangbt me, that some eaaentwl When heat is 
(fill produce neither heat nor cold by their mixture with wo- 
ter; tNrtale otbtrton the contrery ptiduce a sensible he 9 (t, wrthspirtiof 
theugh operating wkh very enudl quantities; leeneeivcd, 

(hat tha cauae of this beat was aseribaUe to qntit qf wine, 
dm{dnyed to adolteratc them. Aocordingly i mixed one 
pariof epiiit of wine iritb two of an eMential ml, kept the 
' mixtara lufin time, and then nixed it with thiice its 
mcigbiiif tiuter, when H fiinaefl the thn w eem etw to lise i* i 


Omni 





V - 

G«tjcraljFc- 

falts. 


Effects of ace- 
taro of lead, or 
of alum ^ 

of iBuriate of 
limc^ 


Jaflry-peTOxi- 
taurrate of pot- 
ash ( 

of Time water; 


iqif nitrate of 
mercury ; 

of" corro«iive 
ffublimatu; 


of calomel and 
cninabar ; 


tieneTal cmelusunuu 

' Fiefili the .expienmeniB related it follows: \ 

. 1. That .the oils of ^tlijfme, lavender, rosemary, sage, and 
lamons,, undergo no .alteration, even by standing, with sola« 
tioa of acetate of lead, or of alum. 

2. That the oil of the vulnerary plants witb a solution of 
muriate of lime, loses its lemon yellow colour, and becomes 
wliiter. 

3. That the solution of superoxigenized muriate of potash 
occasions no change in the oils of thyme, lavender, pepper- 
mint, lemons, or cloyes. 

4. That liiiie-water destroys in jpart the colour of oil of 
rosemary. 

5. That nitrate of mercury is decomposed in oil of rqse- 
mar}", which it renders high coloured. 

6. That corrosive sublimate, and its solution in distilled 
water, increase the colour and consistency of the oils of le- 
mons, chervil, hyssop, lavender, and rosemary, and arq 
partly decomposed^ by them, producing mild muriate of 
mercur3% 

7. That mild i^vuriate of mercury and factitious cinnabar 
occasion neither action nor reaction with oils of lavender and 


rosemary. . • , . 

flfturbithmi- That turbith miucral is partly decomposed in oil of 
rwrai ; rosemary. . . 

of red precipi- Q* That red precipitated mercury is in part converted into 
gray oxide in oil of lavender, without causing the ojl to uut 
dergo the least alteratiou. 

of murUte of 10. That caustic muriate of Antimony ^ deOpinpo^ed in 
latimooy ; oil of rosemary, which it colours and thickens ; while part 
of this muriate loses its acid, and appears to be converted 
into silvery flowers of antimony. 

of ; 1 1 • That On oleosaccharum is a m, ore pr less perfect copi|' 

bination, according to the oil employed^ ^ ^ , 

sfid of water. 12. Fina%,^ that volatile oils shaken in distilled watei 
^ produce no beat, ihat.is^^itsih^^^ ^ the ihermom^tej, ,uola^ 
they have been ad^uTterated with spirit of wine, ^ 
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Anul^ns (if the Schiai thni 4et0^pmm$ 

Pam; % Ff^. 

HIS mineral was formerly co&fotinijedi with pAktfchie* Adhwiyeand 
j^r, or polishing slate : but Werner has g^ven it the name of 
kkbfchtefer^ or adhesive slate, on account of its propertj^ foimded.^*^ 
adhering strongly to the tongue. On his return from France 
he gave me u certain quanlityj that I might subject it to 
chemical examination. 

Tiie following are its external characters, as given by W^er- ChataetCTs of 
ner. It adheres strongly to the tongue. Its colour is of 
pale yeiiowish gray. It is without lustre. Its fracture is 
slaty, with sti uiglit leaves. It is opake. Scratching gives it 
a little lustre. It is very tender. It separates into leaves 
spontaneously, which is one of its principal characters. It 
is light, not being twice us heavy as water. 

It serves as a gangue to the menilite, with which it is found Where found. 
In the hill of Menil-Moutant near Paris. 

The following are the results of my chemical experiment^ Analysw. 
on it. 

a. Roasted for two hours in a very active wind furnace Calcined, 
it lost 30 per cent of its weight. Its colour became a deep 
brown. It exhibited no signs of ^fusion, either in a clay cru- 
cible, or in a crucible lined with charcoal : yet it had become 
harder, and less friable. I'hat which had been roasted in 
the clay crucible was rendered very attractable by the mag- 
net. 

h> Before the blowpipe on charcoal and^with oxigen gas Treated with 
}t melted in a few seconds into an opake. glassy be^, of a and 
blackish brown colour. gas: 

e. Exposed to the flame of the blowpipe simply, it was with borax, 
not possible to melt it : but with borax a small pbrtton was 
dissolved, and coloured of a blackish brown. 

These preliminary trials, and its effervescence with mu- 
natic acid, led me to suspect, that^it contained carbonic acid 
and iron, . v t: ' , 

* Journal de Mines, N. 106, p. Cl7. Extracted from a workpuV 
Ikhed by prof Lampadmsin 1S04 under the title of 
dir CAesitV. 
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Eoastcd. 

PlftfolTert in 
mnrialic aci«2. 

Treated ^ilh 
talpIkUTic acid. 

vWCIm 


lime. 

Iren and mag' 
tocbsa. 


Iron. 


f SAts. 

<fr ^ tbQUiafkd p«rte of the mineral roasted in a retort 
3^elded ^yo^oi carbonic acid. 

e. '^nothct thousand parts^ dissolved in ten times tKeir 
weight of muriatic acidffoat 270 parts. 

,'It contains therefore ^ per cent of carbonic acid, 
t , afterward proceeded with the analysis in the following 
maiiiper. 

.1* One part of the mineral was well powdered^ and put 
into four parts of concentrated sulphuric acid, in winch it 
dissolved with evident eiimescence; andjthe solution was 
evaporated to dryness. 

2. The residuum was diffused in water, and a gelatinous 
matter separated, which was still a little yellowish. This was 
silejc. *■ 

3. The liquor was dltered. 

4 . The gelatinous residuum was washed with boiling^ 
water* till no farther trace uf sulphuric acid was discover* 

able. 

5. This water and the filtered liquor were evaporated to^ 
gether* till there remained but ten drachms. 

6. Some sulphate of lime separated, which was clccomr 
posed by an alkaline carbonate; and after it had been 
heated and roasted 0-08 of pure lime were obtained. 

7. The liquor separate from the sulphate of lime was 
concentrated by heat, and it yielded crystals of sulphate of 
iron, and of sulphate of magnesia. 

8. Without separating the crystals 1 put the wimlo into 
a platina crucible, and exposed the saline mass to a strong 
heat for two hoiys. 

After cooling* the mass had an ochry colour, and a 
bitter taste. On it 1 affused boiling water* filtered and 
washed the residuum. ^ 

10. The oxide of iron remained on the filter. Aftef 
having been dried and roasted it weighed O’OQ. 

1 1. I added to the liquor carbonkate«of ammonia* when a 
white earth was precipitated* which dried and roasted a|>- 
peared to be magnesia* and weighed 0*38. 

13. The yellowish gelatinous residuum (No. 4) was di- 
gested in muriatic acid, till its colour becgme etitirely white. 

13. Being "filtered and washed, the liquor was of the cor 

four 


More froi. 



iefVMTtm ««#«» 

Imt of yOkU white wine* B^fif pre<»pltotod oMtll 
I obtained some more bxide of iroO* whieb woshed aii^ 
roosted weighed 0*03. .» 

1 4. After having redissolved this Oxide of in»» and thot Silsx to he de. 

of No. 10, there yet remained 0*008 of silex. * thei^oii^* 

15. The residuum of No. 13 waafoand to be pare nlex, 
ivhicb> after having been dried and roasted> weighed 0*30. 

Accordingly 100 part* of this mineral contain. Coniwiu«iit 


Magnesia • • • 


••• 38 

37 

******* * 

of iron ...... 


• •• 11*2 



• • • 0*8 



... 0*3 


Conipou«tit 

parts. 


Tlie most remarkable circumstance is, that this mineral Cent uus w> 
contains no alumine, and includes a large quantity of iron* vhio 

The outward appearance of the mass would lead us to sus- expetu-a. 
pect the former substance, and its light colour by no means 
indicates so large a quantity of the second. Probably the 
carbonic acid combining with the oxide of iron conceals its 
presence*. 

r ■■ ■ » ...- ' ■■■ . .. . V 

SCIENTIFIC NEWS. 

Wernerian Natural Ilhton/ Society*. 

At the last meeting of the Wernerian Natural History Wirnrr.jn 
Society (14th May), Mr. P. Walker read an account of the 

• Mr Klaproth, who hs4 before analysed a specimen of this schwt, gjapjoth^ 

found in it: analyiis of it. 

C6 5 

Alumine 7 

Magnesia.. <! VB 



Oxide of iron 2'D 

Water 19 


100 


4 ^ 

Krds 
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%Ml 4i«Bt iiirvMnity of Edtobur^^^ Ho Mumo# 

fitted^ 17& tp^den ; of tirhkh Jl Mcmg to th€ gaius fako^ 
4 to strix» 1 to laoiitSs 8 to corrus, 1 orioltiSi 1 cucyMirr 
1 ptcbs^ I aicedo» t opupa, Y certbia, 3 sturnus, 6 tiir- 
daa> 1 ampelis, S loxia^ 7 emberixa, 8 friiigilla, 1 mascio 
capa» 3 abrada* 15 motacillat 4 parus, 4 hirundo» 1 ca«- 
priraulgus* Q columba, 1 phastanu$» 6 tetraos 3 ardea* 6 
•oolopax, 7 trioga, 4 ebaradrius, I bsmatopus, 3 rail as, 3 
iulica, 4 podrceps, 4 aica, 6 colymbus^ 2 sterna, 12 Ijiras, 

^ 1 procellaria, 5 merganstir, 20 anas, 4 pelecanas* This ac- 

count was accompanied with interesting observations bn the 
diatinctions of se^reral of the species, their changes of plum- 
age at difierent ages and times of the year, and their kind 
of food ; and specimens of some of the dubious species were 
exhibited* 

Mr, Jameson, at the same meeting, read the following 
mineralogical queries, and stated the reasons, that induce<i 
him to consider the objects pointed out by them as deserv<- 
ing the particular attention of mineralogists. 

Minerahgical queries, n 

Mineralogical I- In what species of rock are the metalliferous veins of 
queues. Tyndrani situated, and wliat are the minerals they con- 
tain f ^ 

2. Are the leadglance veins of Strontian situated in.sien- 
ite, and what are their geogiio&tic relations? 

3« Are the trap-veins, that traverse the mining field stt 
Strontian, basalt, porphyry slate, or greenstone, or do all 
these different fpecies of rock occur in tliat district ? 

4* Does the qnartz-rock of Scuraben and Morren m 
Caithness, and of Portsoy in Bamffshire, occur in -an un- 
couformable and overlying position, or does it belong to 
the comformable primitive rocks, as clay slate or ^ 
slate? ‘ 

$. Does not the granutar rock of Nevis rather belong 
to the sieiilte than to the grantte formation ? 

Does the rock of the hill of Kinnoul near Perth be- 
long to fhe flmta-trap or newest floetz-trap formation? 

7- Is the monntath of Cairnsmuir in Galloway composed 
of old granite ? . 


8. What 



BClEKTf fICr 
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; WUt is the vKtent ami l y 
lions of the black pitchstooe of Esh4a]{e Mohr, iu Dorn friesH 
shire ? * 

0. Does the black pitclistone of the Cheviot hills Wong 
to the newest floetz-trap fonuation ? 

10. On what formation does the porphyry slate of Braid 
Hills near Edinburgh rest, and what afc the iTenigenous and 
ifubedded fossils it contains ? 

11 . What are the geoguostic characters and relations of 
the edge and flat coal b^s or seams in Mid Lothian ? 

12. On what formation does the Calton Hill near Edin^ 
bhrgh rest ? 

10. Docs the greenstone of Corstorphine Hill belong to 
the independent coal forn^tion ? 

14. Does the hill on which the town of Stirling is'.bnilt 
belong to the coal formation ? 

15. What are the geognoslic characters and relations of 
.the veins that traverse or are included in the greenstone of 

the independent coal formation ? 

‘ 1(), What are the characters of the transition greenstone 
of the south of Scotland ? 

17* What are the particular species of petrifactions that 
occur ill the tAinsition limestone near the Crook) on the 
road from Edinbui^gh to Moffat ? 

Mr. Parkinsorrs second volume of organic remains of a Parkinto!f*oi> 
former world is intended to be published in June. It will«^'^i<=*'^^“‘^*»*• 
contaih twenty plates, representing the figures of nearly 
ty^o hundred different fossils of the remains of Booi^ytes, 

<‘oloured after nature ; among which are the miuerjsltsed re- 
mains of upwards of twenty species of the encrinus* It 
^nuot but be gratifying to our readers to know,, that of 
these femaius the greater number have belli found in dif- 
fei^nt parts of this island. 

j^tterley and Dr. Young propose to give taro courses Afedical lee- 
of Medical Lectures next winter at the Middlesex HospitaJ. 

Dr. 'Safteriey’s will be Clinical lectures, and any of the pu- 
pils of -tlie hospital attending thein will have the privilege of 
aeang^ patients whose cases discussed. He wiH be 
osusted in the departuient of iporl^d apatomy hy Mr. Cart- 
wright. Dr Young's coarse will be on tne Elements of 
the Medical Sciences iu general, and on the Practice of 
Physic in pa^cular. It has been orttmeously stated in 
Oitveral. periodical publications, that Dr. Young had a large . 

Bsedical work nearly ready for the press,; the errour arose from 
bis having been for some time engaged iu'the preparation of* 
these lectures. 
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N. B. The Rpptratus and its relative situations will be described in our next. 
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JULY^ 1808. 


ARTICLE I. 

An Essay on Polygonal Numbers^ containing tbe Dmonstra* 
tion of a Propositim respecting Whole Numbers in generah 
In a Letter fhm John Gough, 


SlRi 


MUikshaWy May 36, 1808. 


HE design of the present essay is, to demonstrate the Proposition t» 
following general propositions : eveiy whole number is either ^ **®“®”**“^ 
a polygonal number of a given denomination m; or it may 
be divided into polygons of that denomination, the number 
of which does not exceed m. This singular pjoperty of num« 
bers was discovered by Mr. de Fermat, who I believe gave 
it to the world without a demonstration. Should the pre- 
sent attempt to supply the defect obtain your approbation, 
the publication of it will oblige 

Yours, &c. 

» JOHN GOUGH. 


Defki^im. Ist. The sum of any mrithmetical progres* xieBnitions. 
sion, beginning with unity, is called a polygonal number, 
ahd a polygoh at times in the present essay. 

Yox/XX. No. 88^JvtT, 1808. M 3d« 
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fnp* U 


Corollary. 


CW XWiBBf. 


S4. T^c dij^nise rrf tiV0 in gcmerat- 

ing series by tiro » cailt^ tibe denomination of 

the po)fgona! number; and t^e number is said to be di« 
gonal, mgonal* tetragonal^ &c.» accordingly aa the denomi- 
nation m ;r d» 4» &c. 

whkk am added togeth^ 
to form any polygonal number, is called its index ; and thb 
polygon is said to be of the first, second, or third order, &c«, 
accordingly as o z: I, 9, 3, &c. 

PropoiifioA Isf; . £eaifaa» Let & be the greater of two 
aiyacent terms, a i, in a series of digonal or natural num« 

bcw; then wehave?llli^:r + 1--!. Forizza+I, 
and 5 — 1 = a; but 5lZL* = 6—1 = 



5^ OEO. 

Coronary. Hence if ve put « :? l,-2» 3, si|cce6ipTely> 
each aucceedin^ value of may be found, by adding 


« iit«M9S«Mio»tatkat«f ^T^lastibund, 
and 8^traeti% unity froin the sum;^ where it is evident, 

wbe - ^ l U? t, * ^ In nuuiner the annexed 

2 

table is oODStmgled, the use of which will appear in the 
sequel. 


table. 


Flop. 9. 


n:;? l«9*3.4e 5e 6. 7> 8. g . 1<I . H 

a* — a z: 0 . 1 . 3 • 6 . to e 45 . 9! . 98 . 30 . 45 . <f . 

2 

' j . 

Prapo^bm 9ii If £ be a polygomA number, of wUch 
ihe A^mination =:m,:mdb4ndM»a «r we have ik s « •!- 
X r« the ^nt tfuBj of the geiu^i^w ff 

viee =1 tfjf Ist)^ tN ^jppinWW djiftrswie. jrf 
tianes =*— -8 Hi pl»(% the 



•> roiTdOllAti SOIIBBM. 


aniolwr is a, s: I + »— » X a^-^i {BiBenoiii’sprop«Blitm» 
prtfp.6) as m~S X « + S<^ai: Aoteover llie mm «f « 
tcnns of the series ssp* (bjr Dff. 1) as: -“•+ «—* ^ ■S“^i 

3 — Dt X ({froportioD propt 7) {therefore ft X 


=~. QED. 

Cer. iff. Every polygon of the first order a:i ; atid tveij Cat. !• ' 
obe of the second order sm; this is proved by substitating 

1 and 8 for a in the expresrion a +■ « — 2 x^-~ a: ft. 

Cor. 3d. All polygohs of higher orders may be footid fay Cor. 2. 
the table in prop, lat, thus: to the given index a, add the 

product of the corresponding number-^—-, multiplied 1^ 
m — 3, and the sum is the polygon. 

Example — ^Thus the sixth decagon :r 6 + 15 X 8 c: 136. 

. Prop. 3d. Let g, A| If 8cc. be polygonal numbers of a Prop. 3. 
common denomination m, the indices of which are c» d, 

&c. respectively ; also put b + c 4 : d» &c. =0, and let A be 
the polygon of which the denomioatioii nm and Index :^;0; 

then g + A + A + m — 2 X Ae 4 ^ A d + ed» ftc. szk. 

For by addition and prop. 3, g + A + A &c. =: A 4 - c 4* d, 

&c. + ir=i X E±4±3!-{;:ri) x^5±^; h«t 

*•+«*+<** «* /» . » j . * 1 . • t 

..j. .1 — , ... — (6 c-hftdri'co) by involurioa ; 

2 a 

hc^ce by mbsritution g + A + / = * + m— a x — 
n—a-X be + bd^ ed; therefi^re g •f A + f + «*He*X 

46 4* ftd +-cd s; 0 -f ate— it s ft tfaT *) 

QIB-B. V ■ ■ ^ ’ 

Sfhe&m. Put m S 4 . «ad ire tove a aod pr op. scheiina. 

a) g = A=:eS /sd»; thmfete g;hA + /+m— ax 
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+ ir + C* + d* + S X 67+Td+^d =: ft =: «• . 

Theorem con- Thus it «kp|)earb, that the present proposition generatizes. a 
hem generaU^^ thcoreifr fomierly confined to squares, and extends it to " 
iied. polygons of all denominations. ‘ ^ 

Prop. 4. Prop. 4/A. Put e and v respectively equal to g + ft + /, 

&c., and ft c -1- ft d + c d in prop. 3 ; then v = ^ 

2 m — 2 

For e + m — 2 x o =: ft (by prop. 3) ~ a f m— 2 X 

(by prop. 2) ; hejnee Q E D. 

' ^ ' 2 w — 2 

Cor. 1. Cor. UL Since ft, e, d, &c., are integers, v is an inte- 

ger; but fL-TIf-is an integer, therefore LTZ? is an integer; 

2 m — 2 

c 

hence if — — give a quotient s and a remainder p, a zzp 

or gives a quotient r and a remainder p ; from which 

we have the following general expressions czzp-\- m — 2Xa; 

a ® — a , 

o =:p 4“ — 2 X r; or: — 4- r — r. 

Cor. s. Car. Qd. Pat p:rO, 1, 2, 3 ... w — 3 successively, then 

e will be expressed m in the ibi lowing table. 


PDp 5. 


Cor. 1. 



0 

e= 

pr= 

1 

e= 

P= 

2 

e= 

U»= 

3 

e= 1 


0r:«*-2 zz^m—4 =:3 or— fi, kc, 
1 =:m— 2-b 1 r:2 w— 4 1=3 m^6 f 1, kc, 

2=wi — 2+2=2 01 — 4-4 2—301 — ()f2, kc, 
3|c:m — 2+3 = 2 »2 — 4+3=3 m—fi+S, 8cc, 


It appears from the table, that the values of e, taken 
vertically, constitute the series of natural numbers ; there- 
fore eve^ integer is cither a polygon of a given denomina-, 
tiou m, or it may be resolved into polygons of that denomi- 
nation* 

Prop, 5tft. ft* + c® + d®, kc, rz o -j- 2 .v — 2 r. For 
ft* + e* + d^ + 2 « = a* by. in\'olution ; but 2 r — a* — # 
+ 2 r — 2 1 (cor. 1 , prop. 4) ; therefore ft * + c® + d* = a + 
Ss — 2r. QED, ( '* 

Cor. 1st. i* — J + c* •— c + —d r: 2 * —r 3 r, because 

ft + c + d = ff.- t V “ ' * 



ON >tfLYOdNAL NOSiBI^ES. 

%!ari , Since a is any termt of «n arithmetical Cor. 9. 
grj^ssiosi^ bounded bypand*^) and haring m — ^ for its 
common dift’erence, prop. 4. cor. 1 ; it i»iU be easily under* ^ 
stood, that r is a 1 |p a corresponding term of an arithmeti* 
cal progression, of nrhich the extremes are o ^nd Sf and 
common difference 1; hence it follows^ that 2 s — 2r in* 
creases, while r and a diminish; therefore ft *— 6 + c* — c 
+ d* — d increases,. while the sum of the roots ft 4 - c + d 
diminishes; consequently, the number of the parts ft, e, d, 
into which a is divided, decreases at the same* time. 

Cor. 3d. If a can he so taken that a + ^s — s5m:a*, Cor. V>, 
ft a ; and e is a polygon to the index a and denomina- 
tion fff. 

Prop. 6th, If e be an aggregate of polygons of any de- r,, 
nomination »t, and y that polygon, which is less than c, but 
greater than any polygon of an inferior order and the same 
denomination ; then the polygons, into which e can be re- 
solved, are equal to y or less than y. For the next superior 
polygon is greater than y (by prop. 2 ) ; it is therefbte 
greater than e by hypothesis, and cannot constitute a part ' 
of it. Q £ D. 

Cor, If e = y + j» — 1, it may be resolved into m jhj* Cot. 
lygons of the denomination nr; namely, into y and m — 1 . 
units; again, .if e'=zy-\-m it may be resolved into poly- 
gons, the number of which is less than m 1 ; this is eri* 
dent from cor. 2, prop. 4 : lastly, if e, = y I, can be rc* 

solved into polygons, the number of %vhich m t +f 

may be resolved into nt polygons of the sam^ denoiiri nation.. 

It is evident, from the properties of polygonal niimbei.^ 
contained in this corollary, that every whole number may- 
be resolved into polygons of the denomination 194 the.num'* 
ber of which does not exceed in. 

Prop. 7 . Problem. To resolve a given number e into prop. 7. 
polygons of a given denomination m3,4>y help. of the tlible 
in prop. 1. 

Method. 1st, Write down all the successive values of 0 , 
beginning with e and 'diminishing tliem progressively by 
m — 2j until the series tehninatcls with 0, or with p less 
than m— *2; 2d, under each value of place thSh corre^ 

sponding 
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tpmduif vdnc of t — r, making the series b^n v^ith •, 
and inereaae by vnitjr, until it ends with s ; sd, these prer 
pamtniy'lhspB bmng completed, take anjr value of S'^r m ' 
the work, a^ dad what npmbetp >n thl|ipcmsd odumd of' 
the table will piedocc tiie same when ad^ together ; then 
if the indices of these numbers, wheq added in lijce mmr , 
ner, give the index of s — r in ^ wmk, a>re also the 
indices of the con^tuent polygons; but if the sum of the 
numbers taken from tpble prove =: to the given value 
of * — r, while the sum of thrir indices is leas than die 
corresponding value of o in the wprk, the deficiency may 
be made up in the latter sum 1^ the addition of units, be^ 
cause dne is the index of 0 in the tabic. 

Example 1^. Resolve 14 into pentagons. Acrmrding to 
the directions given above, the work will stand thus : 

e?: 14; a=:14. 11 . 8 . 5 . 2 
s — r= 0 . 1 . 2 . 3 . 4 

Hare the first value of s— - r = 0 resolves e into ^4 units, 
because .0 in the table has 1 ibr its index ; and ex 14 =: 0 
zzt — r, and'j X 14 = 14 :=: o. The second value of s-- r 
1 tesohrea 14 into 9 pentagons of the first, and 1 of the 
aacond order, Ibr 1 in ihe talde has 2 for its index, denoting 
a polyg^ of die second order ; but 24'9sl1sa in the 
work. The third value of s — r = 2 resolves 14 into 4 pen- 
t^ns ef the first and 2 of the second order, for 2 X 1 in 
tsdile s: 2, tha double of the index of which =; 4 and 
44- IX 438 ^^ 0 . The fourth value of s — r33 resolves 
14 into 3 ptntagMs, namely, into 2 of the first and l of 
the third order, for 3 in the toble has 3 for its index, and 
3 4>1Xfi3d3A. The last value of s — rmi will not 
resolve 14, because 3 •)* 1 3 4 and tiie sum their indices 
3 3 •h.fi 3 5, which is greater than 2 or a in the work. 
EmmfdeS. Mtomple 9d> To resolve all the nmoiben from IS to 24 
into tetragons or squares, which (hall not in any case ex* 
caed 4 in number. It is evidaht from cor. 2, proj^ s, 
mad the last example, that aU the values of o may be re> 
iacted ia the present instance, which are greater ^n tbq 
tndaa of 16> nanvdy 4, ip the table to prep, i^, whan this 

number 


1 ^ 


jExample 1. 
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nttiolMMr 18 eowdered separately; consequently, the cor* 
responding values of a inwall the remaining numtien^ 
17> 18 94 nify alflo be and tbe. collatfsal 

lues of s — r piac^jymder the last smes; whi^ hiding dwe, 
the work will atanVIhus. 

• e izn l6 ; a ^ • 21 • 0 

e sir 17; a = 5 . 3 ^ 1 
esrlS;nr:€.4.9*0 
e=si9;a=:7*3.3.1 
e=;90;a=8.6.4.9.0 
e = 21;a=p.7-S.3-l 
e r: 99; a zzW . S * 6 . 4 . 2 • 0 
ri=;93;a=H.9.7*5.3.a 
e r; 24; a =12 ao . 8 * 6 . 4 • 2 . O 
r-^s iz 6 > 7 > 8 . J1 ao ,11 >12 

Here the first index of l6 r: 4, and ir~r=l>; therefore 

16 = a square of the fourth order by table; first index of 

17 = 5 = 4+1; s — r = 6= 6+ 0; first index of 18 = 
6 = 4 + 1 + 1 ; i — r = 6 + 9 + 0: first index of 19 = 7 
= 4 + 1 + 1 + 1 ; r = 6 + 0 + 0 + 0 ; hence 19 is 
resolved into 4 squares, 18 into 3} and I7 ikito 2: agai»> 
second index of 20=6 = 4+2» s — r = ^= 6 +l; 
thei*efore, 20 is resolved into tWb squares, namely, ane df 
the second and one of the fourth order : second vaAex of 
21 = 7 = 4 + 2 + 1, 8 — r = 7 = 6 + 1 + 0; second 
index of 22 = 8 = 4 + 2+ !+ 1, $ — r = 7 = fe + 1 + 
0+0; therefore 22 is resolved into 4 squares, and 21 into 
3 : again, second index of 23 = 9 = 3 + i?+ 2 + 1, 

= 7 = 3 + 3+ l + 0; that is, 23 is resolved into 4 
squares: lastly, third index of 24 = 8 = 4 +^*2 + 9; 
s — r = 8 = 6+l + l; that 24 is molved into 3 
squares.^ • 

in the same manner any other uiunbdr may he resolved 
into polygons of ai^ denomination m, so that tibe number 
qf these polyg<m shall not exceed an, denoting 4be d41io* 


u. 
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dii a Vtbi^ tff the Bratsua Napus, or Rtqte, which has long 
hem cuUiuoied upon the Continent, ^j^r. Jaues Dice,- 
SOH, F. L. S. V. P. H. S*. * 

t 

Great improve- 1 N the report drawn up by our worthy member^T. A. Knight^ 
ire^taWeTby ^ request of a Committee of this Society, and 
culture. printed by their orders, it is remarked, that nature appears 
to have put no limits to the success of our labours in im-> 
proving vegetables, if properly applied: that thus our wild 
crab has been converted into the golden pippin, and that our 
most delicious plums have originally sprung from the sloe* 
The vegetable which 1 have now the honour of laying upon 
your table, gentlemen, is one more among many instances 
of the truth of the above remark; which I have quoted, be- 
cause 1 think it cannot be too frequently repeated, and in- 
stilled into the minds of young gardeners. Nature has un- 
doubtedly done much in famishing our table with a variety 
of esculents spontaneously, but when we aid her efforts to 
befriend us, by industry on our part, she, like a kind mother, 
never disappoints us* Who would suppose, that tlie hard 
acrid root of the brassica qapus, or common rape, might be 
rendered so mild and palatable by cultivation, as to be pre- 
ferred to the common turnip ? yet this has actually been the 
case, and in France as well as Germany few great dinners are 
served up without it in one shape or other. 

i am unable |o trace its first coming into such <;oTnmou 
use there; but, as it is distinguished by Caspar Bauhin, 
who published his Pinax in 1671 , it must have been well 
Synonimes. known at that period. The only synonyms 1 dare put 
down as certainly belonging to it are', brassica napus, 0u 
JLinrio Sp. PI, ed, 2, p. 931 ; napus sativa, C. Bauhe Pho p* 
95; lenavet, Teltow riiben, C^rmants; French toi^- 

nip, AngUso 

For above twelve years I have seen this plant brought to 
our own market in Covent Gardeu, but only by one perfbn : 
Use of thenu and 1 believe it has been chiefly sold to foreigners, though, 

* Transact, of tHe Horticultural Society, Part I, p. 26. 

when 
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mhm once Icnown, it will be a very aceeptable rtM>t in mait 
iatnilieB; It is mach more c1<^icate in flavour than our cotiH 
moil turnip, and is to be used in the tame way« Jn Gefi» 
many, it enriches |U their soups, and there is no . necesuty 
to cut away the omr skin, or rind, which is thinner than 
that of the common turnip, but only to scrape it. Stewed^ 
ih gravy, it forms a most excellent dish, and, being white* 
and of the shape of a carrot, wlieii mixed alternately with 
those roots upon a dish, is very ornamental. The following 
different receipts for dressing them are by an emiueui 
French cook. 

Take your roots, and wash them very clean Vith a 
brush; then scrape them, cutting a thin slice away froipi the them, 
top, and as much from the bottom us will make them all 
of equal lengths: boil them in water, with a little salt, till 
they are tender; then put them into a stewpan, with a gill 
of veal gravy, two tea spoonfuls of lemon pickle, one of 
mushroom ketchup, a little mace, and salt, mid let them 
just simmer, but not boil, for a quarter of an hour; thicken 
the gravy with flour and butter, and serve them up hot.’* 

Take your roots, and after preparing and boiling them Another^ 
as before, put them into a stewpan, with a little water, work- 
ing in as much flour and butter as will make it as thick as 
cream; let them simmi^r five minutes, then place the stew- 
pan near the stove to keep hot: just before you dish them, 
add two large spoonfuls of cream, mixed with the ybik of 
an egg, and a little mace beat very flue, shaking the pan 
over the Are for two or three minutes, but do not let them 
boil. Put white sippets of French bread rSund the dish.” 

“ Take your largest roots, clean them as before, and cut A third, 
them in slices as thick as a crown piece; then fry them till 
they are of a pale brown colour on both sides; after which, 
put them iiito a ^ewpan, with as much water aa will covdr 
them, to simmer for ten minutes; then add a large spoonful 
of Madeira or Xeros wine, the same of browning, a 
blades of mace shred, two tea spoonfuls of lemon pickle; 
thicken the liquor with a little flour and bUttdr, and serve 
them Up with toasted sippets round the dish.” 

Oue great advantage attending the cultivation of this ve- Require no 
getable is* that it re(jviw«» no manuxe whatever; any soil “b^tUiapw 

that sanriy toil. 
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(iMr ins lights €{|pciciaUy if Madyt Wti it« wfcmit 
teMom <kc«e4» th€ftee of oiie> th«iiid» or miMIt fiogeir; m 
riet^ iB^pnivd oarikitgrtMut mmh largory but b not ao i«t«l 
^lodeofcuk or good io^ quaiily^ fT)M^3#€B80fi for Miring the prioe^lftl 
erop n ony time from tbe.mkldle of to the eiNl of Ai>^ 
or even later in tbit cnuntry* where our frost seidoiti 
pets in beiore Christinas* If the season should prove dry» 
it will be necessary to water the beds regoiarty^ till the pUnta 
have get three or feurleavesi otherwise they will be detooyed 
by the fty ; and this crop will sv^piy the table til) ApnK 
If wanted during the whole year^ a little seed may be sown 
the latter end of October, and these plants, if they d6 not 
miscarry, will be Bt for use in April or May. The last crop 
may sown from the middle of January to the middle of 
February, which will also come in the end of May and 
June, but tii July and August they will not be very goad. 
And as at that season of the year there is an abundance of 
other vegetables, it is of less consequence; upon a north 
border, however, and in a sandy moist soil, it is possible to 
howe them sweet and tender during the whole summer. 
S»^n| the To save good seeds, you should, in February, or the be- 
Riming of March, transplant some of the 6 nest roota^ 
placing them two feet asunder, and keeping the ground re* 
peatedly hoed ; when the seed pods are formed, they should 
/ be guarded from the birds, either with nets, or shooting 
some, aud hanging them up upon sticks. As soon as they 
change colour, cut the heads, and spread them to dry in the 

tnn, after^ which beat out the seed, and lay it up for use. 

' ' t 

ssametmsssassssssaa^ j :.iJ.v:,‘s ==sas=aaa:±=ars^^ 
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Comparolief An^tyni of some Varieties of Steatite, or Talc; 
by Mr. Vauuublin*. 

VncinMtij of J. T bus eomiDonly been supposed, that the smoothness and 
unetttosity of the stemes called steatite were owing to thepfu- 
masnesu. sence of magnesia, because this earth had been found, in ereiy 
one a&alysed,«nd in consequence all the stones that bed these 

external 
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exfefMd clymHien %«w ckaeed Cs^ciUnr. But the piemBOdstcio cm« 
de lardi er speckstein, ufaiieh is tome respect toey be con- 
iiidered is IIm pwtetypeuf Uieepeetet^hiinng been amdywd 
bf Klapreth, tad ae nngnen* fonad in it^ h« ehtaged-the 
opimom ef aaiiwnilegiste on tbia subject, end led then to 
wish, that State ef these mibitanees sboald be analysed anew,. 

With a view to remove this uncertainty, Mr. Hatty fare Three wieita 
me three reri^ies of talcp that I might make a compamtiro 
analysis of them. 

The first of these is termed in Haay’s Mineralogy lami- 
nar tales It is of a greenish trhite colour when seen in the 
jpRBSA^vexy smooth to the touch, and divides intoeaceediugly. 
thiDa flexible lamime of a silvery whites ^ 

The second is called in the same work talc glaphique, bUd^tsio. 
because it is employed in sculpture ; but commonly pierre 
de lardp |t is the bildsteiii of the Germans*. This is 
compact, very greasy to the touch, and of a colour varying 
between gray, yellowish, and greenish* Its fracture is dull, 
uneven, and at the same time scaly. 

Of this species Mr. Hauy sent me two specimens ; •'dine 
of a yellowish white, from a broken Chinese image; and 
the other of a light rose colour, but in every other respect 
perfectly similar to the preceding specimen. 

Analyiis of the JlttiUe hmimr talc. Laminar i4e 

I calcined in a strong fire a hundred parts of this calcined; 
^tone. By this operation it acquired a yellow colour, with 
a light rosy tint, was deprived of its flexibility ,' Wnd lost lii^ 
parts of its weight* Its laminse being thus| rdude^ rery 
fragile, I could easily reduce it to powder. 

2. Thevhundred parts thus calcined 1 heated with twice heated with 
their weight of caustic potash. The mixture did not malt; 

but its tumefiictioii indicated, that a coml^mtiM betwmm 
the substances had taken place. 

3. The mixture dUuted with, water was afterward 
solved in muriatic aciU, andevaporaled to dryness in o gen* 
tie heat. . Toward the end of* the oporatioo the liquor 
formed a jelly. . 

4. The residuum^ being ludmted wi^ diftWed water, KxitUisdi 

* AgalmatolUe of KlaOrotk|pagodite of l^spione, s^wtits psfodite of 
Biangr.iart. 4*1. ' 

^ left 
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" left a white powder, which when caldned nr a red heat 

weighed 62 j^rte. It was pure sikit. 
pneipiueed i mixed with the liquor tie|iamted from the 

wit anuaciaia, formed in it a yellcW precipitate of little bulk, from^ 

which a part and half of ahimine were separated by means 
of caustic potash* llie remainder was oxide of iron, weig^ 
ing three parts and half* 

and lK)lled with After having precipitated the iron and almnine by 

means of ammonia, 1 put into the liquor a solution of car* 
bonate oT soda, and set it to boil* As soon as the mixture 
began to grow hot, it grew hirbid and deposited a large 
quantity of a white powder, which when washed and caU 
ciriedL weighed 27 parts. This substance was magnesia, for 
with sulphuric acid it formed a salt, that had all the charac« 
teristics of common sulphate of magnesia* 


Rcftt)lts of the 
susl>sis. 


Flexible laminar talc therefore is compounded of 

Silex ^ .......*..*.* 

’ Magnesia * 07 

Oxide of iron 3*5 

Alumine 1*5 

Water* * 6 


Considering the smaltne^ of the quantity of the iron and 
alumine, I think these substances may be presumed not to 
be essential to the formation of the stone ; so that perfectly, 
pure laminar talc may be deemed a compound of eiilex and 
magnesia, v ^ 

Analf/sis of compact rose^eotoured tafe^ 

Compact rest. In the analysis of this variety | pursued the same pro* 
coloured talc, ^esses 08 in that of the preceding; I therefore need not 
enter into the particulars, but the following are its results, 

lloKuItsof its Silex <>4 . 

swialyi.h. Magnesia •v « 92 

Alumine 3 ^ 

Iron mixed with magnesia • 6 

' Water»*»*»*»»*»****»»***#i{»**** 6 


Analym 
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AnalysU tf the yelUwuh impact tele fsptthstAn.) ^ Bildsteiti 

I. A hundred parts of this stone strongly calctn^ lost etldasi!; 

5 parts. 

0. Heated afterward with twice its weight of potash in heated with 
a silver crucible no fusion took place, but the matter was potash ; 
gi^eutly increased in bulk, and had become homogeneous. 

3. This was diffused in water, and dissolved in muriatic 

acid. The solution, being evaporated, became gelatinous muriatic acid’; 
toward the end of the operation. 

4. The matter being dried, and washed, a white powder . 

remained, which^ after calcination, weigned 56 parts. * 

5. The silex having been separated by lixivia tion,’ the 

liquor was mixed with a small quantity of muriatic acid, withaiumorjia; 
and aipmonia was afterward poured in, which formed in it a 
copious white flocculent precipitate. 

6. The liquor being filtered, the precipi Ae was washed treated with 
and dried. This was alumaiie, and weighed 30 parts. The sulphurs, 
alumine dissolved entirely in sulphuric acid, and its solu* 

tion, saturated with the* requisite quantity of potash, af- 
forded very pure alum : but the mother water, evaporated 
afresh, yielded 5^ parts of sulphate of lime crystallized in 
needles. Thus with the assistance ^of the alumina the am- 
monia precipitated the lime from its solution in muriatic 
acid. 

7. The liquor from which the alumine had been separa- ^. 3 rbona^e 
icd gave no precipitate with carbonate of soda, even assisted of boda,but 
by long boiling. The speckstein therefore^ contains no J^rowlfdowa. 
magnesia, like the two preceding varieties. 

But in recapitulating the products of this analysis we Re^.uU«tof unt 
find only 93 parts; namely analysis 

Silex 56 

Alumine Sflf 

Lime !••. 0 

Iron*** 1 . 


Water ,5 


A loss so considerable,. which is not common in wch too gTcst, 
analyses carefully executes, * led me to susj^ct, tliat-the 

poinjtact • 
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ANALYSIS OF SOME SfEATITES. 


compact talc contained some other principle, which the pro- 
Trcafed wiih cpbses employed did not en&ble me to discover. In conse- 
sulphuric acid, 1 treated a hundred parts, reduced to fine powder, 

with concentrated sulphuric acid. 

1. After boiling for two hours I dried the mixture, lixi- 
viated the residuum with distilled water, and boiled the 
CmVxc crystals bxivium. At the expiration of a few days 1 obtained 3(> 
of alum ob- parts of alum crystallized in cubes: and by a second evapo- 
ration 1 procured from the mother water 15 parts more of 
the same salt, mixed with a few needly crystals of sulphate 
of lime. 


Treated w\th As the stone appeared to me but imperfectly decom- 

fwh sulphuric 1 powdered it afresh, and treated it as before. On 

* ’ adding the acid employed in this operation to the mother 

and alum water of the preceding, I obtained 15 parts more of alum, 
produced. making in ail GO parts. Then, as [ employed for this opera- 
tion very pure sulphuric acid, and added no potash to the 
solution, it is evident, that the stone contained a certain 
portion of this alkali, and that this substance was the occa- 
sion of the loss I had in the lii^t analysis. 

The whole of Sixty parts of alum however do not require seven of pot- 
babiTnoi quantity of loss; hut iis the stone is very siliceous, 

iraaed. it is probable, that the* whole of the potash was not ex- 
tracted by the sulphuric acid, tliough 1 boiled the stone 


twice in it. 


Its true compo- 
At III parts. 


The speckstein therefore is composed of 

Silvx - 

Aluinine 


oG 

^29 


Lime 2 

Iron 1 

Water* •• r #.. 5 

Potash 7 


• 100 

Klaproth Mr. Klaproth, in liis analjVis of speckstein, found no 

touch wai°r quantity of w ater, w Inch according to him 

amounts to 10 per cent, and llie loss of which he ex- 
perienced, will just balance the deficiency I found. It is 
probable, that Mr. Klaproth estimated the water by com- 
• putatioii, 
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putation, and not by direct experiment; for, to whatever 
heat 1 exposed the stone, it nerer lost more than 5 per cent* 

From the analyses here given it follows, that of thcBikUttf»in 
tliree varieties of talc here mentioned, two only must con- an 

tinue to be so called; namely the laminar talc, and the** *>*‘J»** 
compact rose-coloured talc. The third, the specksteia, 
should be removed to the genus of alkalini/erous stenes. 

Ft is particularly remarkable, that those two varieties Minerals 
which most resemble each other, and which have 
been classed together, should now be separated by anahsis; imimdaI Uia- 
which shows, that minerals should iu*ver be classed accord- 
ing to their external appearance, since the most striking 
analogies in this respect are tlie most deceitful* 

In fact, the specksleiu and compact rose-coloured talc 
have the same softness, the same tinencssof particles, the 
same fracture, nearly the same s]iecific grj|vity; and cer- 
tainly, if there wc^re any room to suppose, that one of the 
three substances ought to be separated from the talc species, 
we should be more inclined to suppose it the lammur, tlian 
either of the others. 

Nate. On this occasion I analysed that species of talc ^ 

known by tlie name of craie de Brlan^^ovy or French chalk, Ire/ah irlmlk. 
and I found it to contain llie same^priiiciples, and nearly in 
the same proportions, as the laminar talc, and the compact 
rose-coloured talc. These proportions were. 


Silex 61’25 

Magnesia s5'25 

Water - 6 

Alumine i 

Oxidcof iron- • • • - i 

Lime 075 

Loss** :p75 


lOt^ 


IV 
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V 

Observations on the Crystallized Suhstanees included in Lavas: 
by G. A. Deluc*. 

Various con- V OLCANOES occupj" siidi a striking plrt^'C among tf r- 

jectur s r<N restrial phenomena, tliat they have become the su])ject of 
specting ilic ^ ‘ . . . I • ’ ■ j, 

ciusi;s and numerous conjectures respecting their origin, their iiitiu- 
fcctsoi Yolca- ence, andthe geological consequences dcduciblc from them. 

Wherever natural pliilosophers or geologists have imagined 
llavc boen ap- might be called in to found a s} stem, tliey have made 
rally 10 them act whatever jiart appeared iriobl suitable to their pur- 

SJ' pose; so that from a simple and solitary fact, single of its 

kind, and influencing only the ground occupied by the vol- 
cano and its vicinity ; and although the volcano resembles 
only mountains of its own kind, and in no respect other 
mountains, either in shape, construction, or component 
parts; they have nevertheless comduded, that the strata and 
mountains on the suiiace of the liarth owe their origin to 
the action of fire: fire, say they, daily c‘xhibiting to us pro- 
ductions identical with the primitive rocks of our globe. 
Cnsratsmbm Hence it is, that these naturaHsts consider the diftereiit 
itHTiuld m u crystals included in lava^ not a.s products in tlie humid way 
anterior to the lava, that exihted in the strata which tlic 
Aolcanic tires brought into a state of fusion, but as crystal- 
lizations formed in the lava itself, and from its suV.)stance, 
by the slow refrigeration of the mass. 

TIii<; the fonn- Qn thibopition chiefly is fonndc'd the system, which Mr. 
d'j Bfllevue's Fleuriau de Belh vue lias adopted, and laldy publishedt* 
sysicm. respecting the action of the fire of volcanoes, and the for- 
mation of the terp^strial globe, its strata, and its mountains. 
Simple st:ite- Tlys question, reduced to its most simple ternts, is this: 
tnent ot ihe Crystals included in lava been formed in the lava, 

and from its subslancc; or are tliey fpreign to it, and formed 
anteriorly, in the humid way, in the strata or substances 
which the volcanic fire reduced to the state of fusion? And 

* Jourml des Mines, No, 115, p. 5, 

' -J- ,Touiiial dc Phybique, May, 1505. 
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Rn examination of this qiie'^tioii, cleilnced from the true 
Ktate of things, and curried tacts to a dt'gi ec of evidence 
that excludes all doubt, would decide one of the n\pst im- 
portant points in geology, by exhibiting a just idea of vol- 
canoes and their pnenoiuona. 

The principal argument of Mr. Fleuriau de Bellevue is Cry talsofglan 
drawn I'roin the analogy he finds between the formation of founds, 
the crystals contained in lava, and that kind of crystallizn- icm,^ 
tioii, which has been called crystallites^ and is formed in the 
pots 111 glash-houses, when the glass lh.it was in fusion is suf- 
fered to cool slowly. 

Let us now examine what these crystallites of glass- These crystaU 
houses are. The whole mass of cooled glass exhibits si con- *^^*’'**^®*** 
fused crystallization, all of the same tint, in which We see 
small compact bars confusedly interlaced, some slightly 
striated, and others disposed in the form of stars, equally 
confused. At other times a number of threads are formed 
at the bottom of the pot, which cross and intermingle with 
pach other, and exhibit likewise stellate figures. 

In the first case these crystallites compose the substance 
of the glass, and are distinguished only in some places. In 
the second we see at the bottom, through the transjiarent 
glass, tiiese bundles of nets, and starry figures, which have 
some resemblance in shape to th^ little icy stars, that fall 
with snow in very cold weal her. Perhaps some instances of 
more decided vitreous crystallizations may occur: but these, 
which are rare, only prove, that there may be some circum- 
stance favouring this crystallization in a very biiiull space. 

Mr. Fleurieu de Bellevue conceives, that these crystal- Thesr said to 

life singularly resemble tremolite. This opinion, that 

there exists a striking resemblance between two substances, 

one of which is the product of a glass-* louse, the other of 

a mineral stratum, appears to me astonishing I coniess; for but they liaTc 

in this wav there is no substance, which we may not reckon 

^ ^ similaiiiyiu 

Similar to another, pxivided they have some biiiiilanty in shape, 
form. Thus we may say, that the capillary schoerls, or 
mineral byssus, resemble hairs; and that the fibres of the 
amianthus, or stone-flax, resemble thr e of flax or hemp; 
though these substances merely resemble each other in 
form, without there being any real similarity between them.. 

VoL. XX. — July, 1808 . N This 
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This remark was iiecessaiy, as it might be snpposed, from 
the expression singularly resemble^ that it was something 
m^re than in appearance, and this not very close. 

The tremolile, which «Jerives its name from the vale of 
Tremola near St. Gothard, one of the principal places in 
which it is found, is a radiated miiieml substance, the 
threads of which, most commonly of a shining white, arc 
united in sheaves or bundles. These bundles issue from 
a common centre, and diverge around it, which gives th<nii 
the figure of a radiated star; and these centres being vari- 
ous, they give diderent directions to the radii, \vhi(*h arc 
from half an inch in length to three inches or more. This 
mineral substance is one of the most curious and pleasing 
^o the eye. It is sometimes intermixed with talc and calca- 
reous spar; that is with two substances, one of which is 
vitrifiable but of difficult fusion, and the other caleinable: 
a circumstance of itself sufficient to exclude the least re- 
semblance between tremolite and the products of glass- 
houses. And if we compare these products with the slender 
and brilliant threads of the tremolite, each of wliieli taken 
separately lias the form of a quadrilateral prism, we shall he 
surprised, that they were ever compared with each other. 
The tremolite is vitrifiable; but it is not and never was 
vitrified. * 

Let us now turn our attention to the crystallized sub- 
stances included in lavas, to wliich the vitreous crystallites 
have been compared. This coin])arison I am able to make 
on a great nujnl>er of piece.% which 1 have collected fioin 
burning and from extinct volcanoes. 

The lavas that include lcucitf‘s, or white garnets, fre- 
qiieutly include likewise volcanic schoerls, augites or pyrox- 
enes*, and chrysolites or olivines. Here are three species of 
crystals, very distinct from each other both in figure and co- 
lour, contained in the same lava; enveloped in the same 
paste, which has no resemblance to either of them in nature, 
colour, or chemical properties, as will soon appear. 

* 1 shall mention these in future by the name of pyroxene schoerls, 
because the denomination of pyroxene does nut belong to them exclu- 
sively, all the substances contained in lavas being equally pyroxene, or 
struiiEcrs to fire, * 

Thft. 
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The form of the leucites and volcauic schoerls m perfectly Their 
determinate ; there is rtotWng in it confused, but all is 
precise and well marked. The leucite is constantly of a tained, 
round iis^iire, cut with twenty-four trapezoid faces, and of 
a grray white colour. The volcanic or pyroxene schoerl is an 
ortaedral prism with two diedral pyramids, of a deep olive 
colour, and sometimes black. The chrysolite has its peridot 
colour, and its three crystals are found in the cellular and 
spoiifjy lava, as well as in the compact. 

The scin e 1 is strongly adherent to the lava, so that it can- The ^rhoerl 
not be dc...chetl, and appear with its faces polished and 
angles entire, but by a chemical operation, the eflect of 
the sulphurous aind fumes of the volcano. The le'icite is Leiicites mors 
more easily separable, leaving impressed on the lava its 
round form, with the shapes of its facets as clearly marked the r 
as they are on the leucite itself. Its impressions in the lava 
may be eomjiared to those leFt by garnets, cubic martial 
pyrites, and several other crystallizi'd substances, on the 
rocks that include them ; with this ditfereiice, that the im- 
pressions of the leucite were made on a substance in fusion, 
and those of the garnei and pyrites on a rock that was soft 
from humidity. 

Hence we may draw this inference, that the leucites were Formed before 
no more produced in the lava*' at the time of its cooliiu;, as 

. 1 ' 1 • /• 1 i* 1 L ilK crysidln 

than the garnets avid pyrites were torrned trorii the substance jound uiiock«. 
ofthe rock, whieh encloses them now it is dried and hardened. 

Both are eijually foreign to the matter that contains them, 
and existed before it ; the leucites before ^le lava, and the 
garnets and pyrites before the rock in which they are im- 
bedded. Leucites arc also found separate, and in great 
numbers, omong volcanic ashes. 

Ill this exact statement of facts, can we perceive any re- No analogy 
semblance, any analogy, between the crystallised substances ancUhe'^ry** 
included in lava, and those confused heaps of vitreous crys- 
tullites formed of the substance of the glass in the pots in 
glass-houses? or between tliose fantastic forms of cooled 
glass, and the crystals in the strata of our mountains, all 
of a consttint and regular form, each in its kind? 

The pyroxene schoerls too arc found separate, and some- Loose pyrox- 

times in multitudes innumerable. The*crater that opened 

-vr . numbers ao 

^ _ in 
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in the bnse of Etna in l6()9, which rai8e4l a cone 4300 
paces in circumference at its bake, whence issued the enor- 
mous lava* that we see in existence, and the bulk of which 
astonishes us, exhibits a singularly striking example. The 
flkos ‘ w-tbout summit of this crater is covered with these schoerls mixed 

the crater small scorite ; and this remarkable circumstance at- 

cncrusted with , , . , . , . i . 

Java; tends them, the schoerls on the outside of the crater have 

those within, all without exception retained on their surface a crust of 

the lava that included them, while those within exhibit their 

native polish. 

This accounted 1 will here explain the cause of this difference, and I be- 

forby theac- j attended to it. The sulphu- 

tion of the vol- ^ 

canic fumes on rous acid fumes of the volcano penetrate and decompose the 

the crust. surface of the lavas and scoriae, that are exposed to it ; and 

the schoerls, which these fumes do not attack, then appear 
in relief, and entire throughout, being perfectly cleaned 
from the lava that surrounded them ; as rock crystals, when 
they are covered, as they are sometimes, with a calcareous 
tufa, are freed from it by nitric acid, and appear with all 
their brilliancy. This operation proves, that there is no 
chemical aflinity between the lava and the pyroxene schoerl 
it includes, since the one is attacked and dissolved, and the 
other is not. The effect of this is sometimes a pleasing 
sight, as it exhibits schoerls V>f all sizes, even microscopic, 
fixed on the lava, the surface of which has been decompo- 
sed, shining with their native polish and their angles per- 
fectly sharp. 

Sometimes the It sometimes l^ippens, that the schoerls themselves are 

pyroxf*iics attacked, and their colour altered to such a degree, as to 
appear like small crystals of sulphur, or still whiter. This 
effect is produced, no doubt, when the fumes contain a mix- 
ture of acids, that act on schoerl when combined, which 
they could not do separately: a chemical operation of 
which we have a well-known instance in the aqua regia, 
composed of the nitric and muriatic acidA. 

In the volcanic To these facts, which evidently prove, that these crystal- 

ashes at P.jiii- j- substances w^ere unterioi^ and foreign to the lava in- 
pen a leucite . i i n j i i j #. • 

tmitfd to a eluding them, 1 shall add as a superabundant proof a siiigu- 


5>omctimes the 
pyroxf-iics 
themselves at> 
tacked. 


fcbouTl, 


eluding them, 1 shall add as a superabundant proof a singu- 
larity, found among the ashes that covered Pompeii, and 
now in my collection of volcanic substances. 1 his is a so- 
litary 
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iitary leucite of three or four lines diameter throughout its 
whole crystallization, united>to a schoerl, the greater part of 
the prism of which it embraces. This schoerl t9o is per- 
fectly crystallized, and each of these crystals retains its pro- 
per colour. It appears by some vestiges still adhering to 
the schoerl, that these two crystals were enveloped in a red- 
dish spongy lava. 

This is not the only singularity I possess. I have another ^ en- 
that came from the same place, though not so well defined, sdioeru"^ 
because it has retained more of the lava. This too is a 
leucite of the same size, perfectly distinct, and including a 
small groupc of schoerls, one of which is larger than the 
other two united with it. 

Are not these instances similar to those that frequently Similar to roch 
occur to crystals of strata formed in the humid way? to 
those green schoerls, or epidotes, we see included in rock 
crystals ; those micas, those pyrites, included in the same 
kind of crystal ; and this in its turn enveloped in crystals 
of calcareous spar : unions that indicate a succession of for- 
mations. The green schoerls, micas, and pyrites, have pre- 
ceded the rock crystal ; and the rock crystal the calcareous 
spar. 'We find also combinations of these three crystals in- 
cluding each other in the same order, whence this natural 
consequence follows, that the* pyroxene schoerl preceded 
the leucite in formation. 

I would likewise remark, that spongy lavas exhibit in I.cucitcsinth 
their fissures leucites in part isolated, the greater part soli- J^^“*^*^*®* 
tary, but some in groups, as happens wijh crystals of all 
kinds. Is this the course, is this the appearance, of these 
confused heaps of crystallites of glass cooled in the glass* 
houses ? 

We are not acquainted with any lava of Etna that con- No leucites m 

tains leucites: or any of Vesuvius that encloses those 

whitish crystalline lamince, which are so abundant in the cr\staUine la- 

lavas of Etna. This is a fact, to which the naturalist, that 

1-11 «f Vesuvius: 

supposes these crystals to be formed in the lava, ought to yei both con- 

pay some attention. If the leucites were really formed in * ^Y®****** 
it, why do the lavas of Etna contain none, while they are ^ 
filled with pyroxene schoerls and chrysolites, which they 
possess in common with the lavas of Vesuvius? Is not this 

difiereuce 
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difftn*ence accounted for much more naturally by the ab- 
sence of leucite in those strat?., from which tiie lavas of 
Etna prof^eeded } 

The same variations are observed in the lavas qf different 
volcanoes. Those of Hecla, of which 1 have considerable 
specimens broui^ht home by Sir Joseph Baiiks, coiitain 
ncitlier pyroxene sphoerls, nor leiiciies, nor chrysolites, but ‘ 
a q^reat many small, while, cracked, crystalline substances, 
from the size of a grain of henipseed to that of a pea, of 
an irregular figure, having the appearance and hardness of 
quartz, of which they appear to be fra<*;meiits. The lavas 
of Mont-d’ Or, an ancient volcano of Aiivcrqni*. contain large 
crystal of amphibole, or hombh'iah , and feldsi ar, which 
show by their cracks and vi"'-coiis reflec-tio;is, that they 
have experienced the action of incandescent lava ; and in 
other ancient volca loes in AuAX'rgne we find pyroxene 
schocrls without leucite-^. 

The small gravel of the voleanic lake of Andernach is 
■ filled with loose pyroxene schocrls, whole and in pieces. 
Should we find in this state the confused radii of cooled 
glass, which formed yiart of the muss, and cojid only be 
separated fiom it in shapeless fragments? 

Among the facts 1 addiu’ed against the opinion of Sir 
James Hall, quoted by Mr,. FI. de Bellevue, whose opinion 
is the same, I mentioned a singular eruption of Vesuvius, 
that happened in 1754. A mouth opened nearly at the le- 
vel of the valley, which separates the present cone from 
Mount Somrna.| At the rise of the lava this mouth formed 
a grotto, which it lined by its spirtings with a quantity of 
scoriin in a stalactitical form, the intertwined jets of which 
are from three to six lines in diameter, of a reddish colour, 
and lull of blebs. In the fragments of these jets I have 
found pyroxene schoerls in a state of perfect crystallization, 
and with their deep olive colour. These spirtings indicate, 
that the lava was in a high degree of fiuiioi), and such slen- 
der jets must have cooled and hardened the moment they 
were separated. 

We have here no slow refrigeration to form crystals, nor 
mass sufficient to give rise to crystalline lorms by this 
inean : yet we find in these jets pyroxene schoerls, and for 

the 
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tiie mobt part ev^ii on tliolr surface. Is not this a farther 

proof, that these crystals were preexistent to the la\u ? 

Mr. FI. dc Bellevue does not admit this eollclu^ioll : yet, 

if we attend te tlie fact, it will be found very coufincinL;*. 

Tlie surface of the jets of this singular stalactite, and that SubrmfJ iron 

of the interior of the blehs, are covered with a iiiultiiiide of'" 

iiclcs on 

shining points, \\hich arc perceptible only by the rejection jcfc.. 
of (lie light. When \ it wed by a lens with a high iiiagni-^ 
lying power, they appear to be very slender bundles of sub^ 
limed iron. 

1 will mention another remarkable fact, the dlseovery of 
which required all the attention, with which 1 lusc exa- 
mined voh aiiic phenomena. 

The briiiiehes that separate from a stream of lava, 'or tlu' Wi,(hK,vm 
lava itself w leni it is not ahundant, break into fra‘*iiients 
at their extremity, which in this ease have no progressive 1 ..,^.,, i. tu,.. a 
in<itlon, bat by the flowing of these fragments ^nislied for- ' 
ward or to the sides by an impulse from the interior. Tliese .i, 

fiugments heaped up retain their heat a long lime. This 
is seen when they are viewed by night; and felt in the day 
by the heat they dilfuse, as well as hy the sulphurous and 
mephitic gasses they exhale. These fragments broken otf 
fioiri tli‘‘ la\ a itself, which have not ceased for a moment 
to be red hot, exhibit at their surface p} roxeiie sehotrls. 

1 possess two such fragments, which I took from the spot 
myself, and which have seviMal. Wliiit can reasonably l>tr 
objected to so many facts? Vet I abridg«’ the emnneraiion 
of them. 

“ Mr, Salmon and Mr, de Rueh,” says^Mr. b I. de Bel- Oi.imon of 
levue, “ have demonstrated, to all those who are aequainled 
with existing volcanoes, that tin* <*ry^tals <»f lem ite could 
only have been formed during tlie slow refrigeralioa of the 
lava,” 


I ani' acquainted with existing volcanoes, of which I Cr i:tiadlct.:d, 
have just given proofs; yet from rny obsei vations I draw a 
quite opposite concTusion, The facts 1 have cited, which 
are true and exact, decide the (question. 

With regard to tlie opmioa of these two naturalists T Why should 
will add, that it sins in an esscnlial point. M’liat ground 
is tlsere for distinguishing the leucites from tlie pyroxene* more tbun th< 

schoerls 
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fichoerls and chrysolites, since these three crystals are found 
together in the same lava, s^arated from each other, and 
from the matter of the lava, by a line as clear and distinct 
as sepaVates the small pebbles, that compose a pudding* 
stone, from the cement that envelopes them ? if one of 
these crystals be foreign to the lava, so are the other two: 
this is a natural consequence. The fact assuredly is, that 
they are all three foreign to it, 

ATgumeni The two instances I have mentioned of isolated leu* 
igneousWrma- enveloping pyroxene schoerU are inexplicable facts, 
tion. on the hypothesis of these crj^stals having been formed in 

the igneous way : while nothing is more common, or more 
easy to conceive, than such combinations between crystals 
of different kinds formed in the humid way. 
ww j should never have done,” says Mr. FI. de Bellevue, 
ral History, “ I bring forward all the objections, that oder 

themselves to the system of the preexistence of crystals in 
lava. Several will be foun4^ the articles Lavas and Leu- 
cites, in the new Dictionary of Natural History, in which 
Mr. Patrin has strongly combated these suppositions.” 

^ sorry to leuni this, since the readers of that Die* 
supiiositions. tionary, who are desirous of knowing what lavas and leu- 
cites are, will be led into errour, J have exhibited fartSt 
and not suppositions* In the physical phenomena of our 
globe, the accurate knowledge of which depends always 
on matters of fact, 1 never was fond of suppositions, which 
seldom fail to lead us into some mistake. 

In the lava of remind Mr. Fieuriau de Bellevue of a very re- 

cites calcined, marjcable lava df the ancient volcanic mountain of Viterbo. 

This lava contains a multitude of leucites from the size of 
a large pea to that of a rapeseed. These leucites have 
undergone a )(ind of calcination, which renders them very 
white, and the lava that includes them is black, which oc- 
casions a striking contrast between these substances. No- 
thing more strongly marked can be cejpeeived. Now is it 
not evident, that all these leucites existed before the lava ? 
If we dispute this conclusion, wc may as well deny, that 
any foreign substance whatever^ included in a rock, has 
existed before the rock. 

(.euciies acted Leucite does not resist the action of volcanic fires and 

vapours 
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vapours in the same dep^ree as srhoerl ; as their effects upon upon by "fol- 
it appear to be not inferior to those upon the lava. At least eaI?iT 
none ol* the pieces I posscbs, that have been e3y)osed to tluia ^choKl. 
their action, afford any leucite in good preservation ; though 
it retains its characteristic form in the midst of red hot 
lava. When the heat is carried higher, it is capable of 
softening it, and occasioning it to undergo a sort of calci- 
nation. It then cracks, and the matter of the lava pene- 
trates these cracks in the leucite ; whence we perceive within 
it particles of lava, which are distinguishable by their black 
or brown colour, and little blebs: but the form of the leu- 
cite is preserved, because, as the lava entirely surrounds iU 
no part of its surface can separate from it. This is the 
case with tlie leucites of the ancient lava of Viterbo ; and 
on the piece in my possession there are several niches of 
leucites, with the impression of their facets. The lava and 
leucites coming together out of the fires of the volcano, as 
the lava there must be more perfectly fused than when it 
flows exposed to the open air, and in its subterranean c'ourse 
must meet with narrow passages in which it is compressed, 
its matter muslt penetrate more easily into the crac ks ol* the 
leucites. 

It has been said, that no leucites are found in lavim that Not toA.-- 
have flowed with rapidity, but, that they are confined 
such as have flowed slowlj\ This is a mere ideal dis'lne- slowly, 
tion: for by what signs can we determine, whether a lava 
have flowed slowly or rapidly ? 1 fai»ey it w ould puzzle 

any man, to detetiiiine this with certainjy : and 
what change can the less or greater velocity or slowndsisi of 
its courac occasion in the substance of a lava ? 

The following is a very remarkable fact related by ^Iv. 1 
Dolnmieii. Loose leucites are so abundant in the vicinity J ’ 
of Rome, th'it the road from Rome to Fresrati may be said 
to be covered with them. The rain washes them away, and 
collects them in vaet quantities in the ditclies by the road- 
side/’ To this fart Mr. Dolomieu subjoins some conjec- 
tures respecting the origin and formation of the leucites, 
in which I think he is mistaken, though he is far from sup- 
posing them to have been formed of the matter of lavas. 

J have not seen this singular place, but I possess a pretty They come 

large 
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fmm decom- large number of these very leucites* from the smallest sine 
po>ed lava. ^ cheiry* Tf hey must have come from 

spongy lava at no great distance, tliat has been decomposed. 

I have seen some of the same nature near Civita Castel- 
Similar ones lann ; the whole surface of which was spotted with a multi* 
cSteUaniT white grains. Unfortunately, and to my great re- 

gret, it rained very hard at the time, which prevented my' 
alighting from my carriage. How can we conceive, that 
the multitude of loose leucites at Frescati were formed 
i'rom the substance of the lava that included them ? They 
are a little transparent, and of a slightly yellow colour ; is 
there in this any analogy with the colour or matter of lava? 
Indeed we might as well maintain, that the garnets in- 
cludeif in a rock have been formed of the substance of that 
rock. 

Crystals muI to Mr. Fl.de Bellevue imagines, that the crystals thrown 
theeraier! separately by the crater “ are new products, formed in 
the crater itself by a first cooling.” 

T>of>e bnt by Nothing is formed in the crater, or to speak more accu- 
sublimation, lately on its sides, but crystals of salts and sulphur by sub- 
limation; and never any crystal of solid mutter like those 
contained in lava. 

The laTa said To support this opinion he fixes two epochs : the first of 
b^f which, according to him, takes place in the crater itself. j/L 
its eruption, cooling in the crater! But let us admit this supposi- 

tion. Thus we hkve a lava cooled and hardened : but from 
a lava come to this state none of the substances contained 
in it could be separated so as to appear loose ; for this it 
mii^t be plungM again into the fire of the volcano; and 
would it not there enter again into fusion ? 

The rrystals be crystals that are found detached on the cone of a 
merely thr<»wn crater have been separated in the crucible of the volcano 
ptosions^^ by the ebullition of the melted lava, and the jets of 

Tr ifpr on Etna explosions. The crater that opened on Etna in 1669 
-of it6y. exhibits a very instructive example. The very large coii^e 
raised by this opening is covered with an innumerable mul- 
titude of pyroxene schoerls, all without exception covered 
by a slight crust of the lava that contained thepis mixed 
among the small scoriae in which some are included. Thie 
lava cannot haye been cooled for ^ moment from the flrat 

instant 
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‘instant of its fusion ; yet we here find a multitude of crjrs^ 
tal^ that issued from the crat^ ready formed. Can these 
have been produced by a first cooling of the lava ? The 
enormous mass of this lava, that issued from the foot of 
the cone, contains itself a prodigious quantity of these 
schoeiis : all their edges are distinguishable on the surface 
of the fractures. 

This same lava, and the jets of its explosions, exhibit Anotlicr fut t 
another interesting fact. It includes, beside the pyroxene 
schoerls, a multiti^de of small crystalline laminsc of a 
whitish colour, that have no regular form, and appear to 
be scales from some substance splintered by the heat. These 
lamina: are found detached likewise, mingled with the 
schoerls and little scorie. Can we di^cove^ here that pfay * 
of affinities^ to which the formation of the crystals included 
in lava is ascribed, since here is no regular form ? Besides, Canned irisi- 
the play of affinities can take place onlv when the mole- 
ciiles, on which they act, are at liberty to unite, which they 
cannot be, except in a ma*3s perfectly fluid: and tliis is not 
the state of lava, in which it is asserted to occur. I'hey 
are in fusion, no doubt; but it is a dull, heavy fusion, that 
has no progressive motion but on steep descents, or from 
the successive impulses given by the matter that issues from 
the volcano, and pushes before it^ while at the same time 
it spreads at the sides, tluit which preceded it. How can 
uffinilles be exerted in such a mass ? 

The burning matters thrown up by the explosions of the 

crater, some of which are drops of compact lava, olliers iip ihwi x^ 

fragments torn from the mass in fusion, ccAitaiii likewise 

1 1 1 • 1 1 1 • I tdiii j yri>x<Mi«s 

pyroxene schoerls, which snow themselves entire, when 

these fragments have been exposed to the corrosive action 
of the vapours of the crater. This action is sometimes car- 
ried so far, as to reduce these fragments to a degree of soft- 
uess little less than that of dough : and the schoerls there 
being in perfect preservation, they are well distinguished 
by their black cplour on the yellow suLphurons tint of this 
paste, which acquires some consistency in drying, but is 
easily broken. I have collected several pieces in these dif- 
ferent states, which are now before me. We cannot sup- 
pose^ that there was a moment of first cooling in this case : 
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«ince these pieces were thrown from the focns of the ¥oI« 
cano, at the veiy raooieDt when its contents were in the 
highest fusion. 

** natural ideas, that present them- 

should be com- selves, to solve so many difficulties,” says Mr. FI. de Bel- 
£io«^*axt outset, “ must be carefully to compare the 

products of volcanoes, and the circumstances in which they 
are found, with the results of those large bodies of fire, by 
means of which man separates, dissolves, brings together, 
and combines minerals, and produces in them a change of 
This done. form.” This I have just done. I have compared the pro- 
ducts of onr glass-house furnaces with those included in 
lava,^ and the result of my comparison is, that they are to- 
tally different. 

fTo he concluded tn our nextj 


V. 

Experiments on Molt^hdena: hy Christian Frederic 
Bucuolz. 

f Continued from p. 138.^ 

VI. Phenomena presented by molybdena exposed to the action 
of fire in contact with atmospheric air. 

MoTybdena Exp. 22. Viece of molybdena in the metallic state, 
^Alciiicd. weighing fifty-three grains, of a moderate consistency, and 
an ashen gray colour, was put into a Hessian crucible, and 
the heat raised gradually. Scarcely had the heat reached a 
deep red, when the surface of the metal became of a brown- 
ish yellow, and soon changed to a fine violet, inclining to 
indigo. The metal being withdrawn from the fire and 
broken, its central part was still gray, and had undergone 
Oxided'm dif- no alteration. From this nucleus to the surface the colour 
fctent degrees, proceeded in gradation through a yellow and brownish yel^ 
low to blue. The metal having been again exposed to the 
same degree of fire for a sufficient time, it became entirely 

blue; 
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b1it« : but many precautions were necessary to attain this Blue oxide. 

resaltv because the surface pasled very readily to a higher 

degree of oxidation, and quickly reddened. On this blue 

mass I poured cold water, which partly dissolved it; and by Dissolved ia 

boiling I completed the solution, which was equally of a 

blue colour. 

When the crucible, in heating it more strongly, passed Exposed to a 
to a deep red, the metal quickly began to burn, patting on 
likewise a deep red appearance. At this degree of heat it 
kept its deep blue colour. The fire being increased, the 
metal was brought nearly to a white heat, and after cooling, 
its surface, to the depth of a few lines, was of a blueish 
white; nearer the centre it was of a blue inclining to •vio- 
let ; and the nucleus was violet inclining to brown, like the 
matter obtained in decomposing molybdate of ammonia by 
beat. The metallic mass, which had little consistency till 
the action of the fire had given its surface a white colour, 
became more compact and tenacious, so that it was diffi- 
cult to crumble it between the fingers. On urging the fire Acid furmed. 
tlie whole surface became enveloped by the molybdic acid 
that was formed ; and this acid gradually increased in quan- 
tity, till at length it entered into fusion. 

These phenomena evidently indicate different degrees of Difterent de- 
oxidation. The brownish oxide may be considered as the P®®* oxida- 
first degree. The violet brown oxide is very probably at the 
same degree of oxidation, as that obtained by exposing the 
molybdate of ammonia to a red heat. The blue oxide so- 
luble in water seems to contain a larger quantky of oxigen ; 
while the blueish white oxide may be considered as a mix- 
ture of the blue oxide with white oxide, the last of which is 
probably nothing but molybdic acid, that fuses and sub- 
limes at a higher heat. Thus these different oxides may be Their order 
arranged in the following order ; the light brown, the violet 
brown or violet, the blue, and the white. 

Of these oxides the blue chiefly attracted my attention. Blue chu-fty 
more particularly on account of the different manners, in noticed, 
which it may be produced by oxidation and disoxidation, in 
the treatment of molybdtna by acids, alkaline sulphurets, 
metallic solutioDS, tic. 
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Experimenis on the blue oxide of molybdena* 

Ixperiments JEr/l. 23. Fifty ^ains of metallic molybdena powder^ 
oil itiis. into a porcelain crurible, placed in a slopiag dw 

rection on the fire, and heated till the Bttrfkce acquired a 
blue colour. On first heating the powder became of. a 
brownish yellow, which soon changed to a copper brown* 
This colour remained some minutes, till the crucible ac- 
quired a greater heat. The metal burned in a part where 
the crucible scarcely began to be of a dull red. Imnie.< 
dietely on this 1 drew back the crucible, and kept it for a 
quarter of an hour exposed to a moderate heat, constantly 
stirring the powder. ’ The brown colour thus changed com- 
pletely to a grayish blue, and the powder carefully collected 
and weighed had gained an addition of five grains, or one 
tenth. Having poured on it an ounce of w'ater, and shaken 
k a few minutes, a very small portion only w’as dissolved. 
On keeping the mixture for two hours at a heat of 30* 
[86° F.] the solution assumed a deep sapphire blue colour, 
and a bitter metallic taste. Having decanted the solution, 
and poured a fresh quantity of water on the residuum, 1 
proceeded as before, and obtained a very pale blue solution. 
The reBiduum I boiled with two ounces of distilled water in 
a china cup till half the* fluid w'as wasted; and when the 
powder had subsided, I bad a fine deep sapphire blue solu- 
tion. The same thing ♦ook place on repeating this process. 
Not so soluble Thus the oxide formed in this experiment did not comport 
cedlng'cxiyc^i- obtained in the preceding {Exp, 22.) where 

meat. the blue oxide obtained by the calcination of metallic mo- 

lybdena dissolved in water completely. In this present case 
the blue oxide appears to have penetrated the rest of the 
mass, and prevented the whole from being oxided to this 
point, by which it had become itself less soluble. 

Ke?.idmun. The residuum when dried weighed twenty grains, and was 
of a dark gray inclining to brown, which led me to believe 
it was a mixture of brown oxide and metal. I then put it 
Heated again, again into the cup, and roasted it cautiously; and in fact, 
U8 soon as 1 began to heat it, its colour changed to brown 
inclining to blue, till by degrees it became entirely blue. 
After having bdiled it three diflerent limes with two ounces 

of 
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fif^ water till half was evaporated, 1 obtained a blue solu- 
tion. Still I had a residuulb of fifteen grains, which was 
of a copper brown inclining to blue. This I set uside for 
the present, and made a trial with a large quantity of metul, 
in order to find a readier method of obtaining the blue 
pxide; 

Exp* 24. I redqccd two hundred grains of metallic mo- iTxp. 24 
lybdena to as fine a powder as possible, and treated this as 
hi the preceding experiment. X copper brown oxide was 
formed, which became blue on continuing the heat. When 
it was nearly of an indigo blue, with a tint of gray, and be- 
gan to burn id different places, I withdrew it from the fire, 
put it into two ounces of water, and boiled it till half was 
evaporated. A blue solution was thus obtained, and the re- 
siduum was treated three times in the same way. The last 
residuum had entirely lost its blueness, and acquired a cop- 
per colour: however, I boiled it thrice more, and the solu- 
tion was still blue. This is an evident proof, that simple 
boiling in water changes the brown oxide into blue oxide, 
and consequently that the latter is more oxided. *>*“*^* 

1 now attempted actually to convert the brown oxide that Attempts t* 
remained into blue oxide by continued ebullition in water, efiecuhiM cnri 

, « , . T • • , 1.1. pletdjr. 

and for tins purpose I put it into a large vessel with sixteen 
ounces of distilled water, which* I boiled till it was reduced 
to two. The solution was blue it is true, but not to such a 
degree as T expected from so long boiling. 1 therefore tried 
jlpkiether the brown residuum would not be more easily 
changed into blue oxide, if 1 merely moistened it and af- 
terward dried it repeatedly. This 1’ did ten times ; ami 
each time 1 poured an ounce of water on the residuum, 
which I boiled for five minutes. The solution was still 
blue^ and in this way I reduced the brown oxide to eleven 


grains. 

This mode of preparing the blue oxide is very trouble- Tunis uro 
some, I was sensible of the defect, and I sought by several oxlll 
methods to find a better. I had observed, that, when a so- truuble 
lution of molybdena in sulphuric acid is decomposed by an vVith sulpKuilc 
alkalipe sulphuret, and that afterward a little sulphuric acid 
is added, the precipitate, that was formed in the first in- 
stance, is decomposed, and a blue sohitioB is produced. 

But 
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Could not be But T could discover no method of collecting the blue oxide 
collected <»nac- stale; for, after 1 hod evaporated the solution of 

iubiUiy. this oxige, I could not separate the residuum, on account 
of its ^reat soiuhility, either from the sulphuric acid, or 
from the alkaline sulphate formed by mrans of the sulphu* 
retted alkali. A portion of sulphur too remained in this 
residuum. It is true the alkalis separated a small quantity 
of oxide, when the solution was concentrated, but its solu« 
bility did not permit me to wash what was on the filter. I 
Blue colour niust observe too, that an excess of alkali destroyed the blue 

aualkulf Colour; consequently it is probable, that it occasioned a 
higher degree of oxidation. 

0»her acids To vflect the separation sought, I endeavoured to avail 
myself oi‘ the experiment of Scheele and other chemists, 
namely, that molybdic acid, when dissolved in other acids, 
Mutiaiic acid, allords a blue liquor. The muriatic acid appeared to me 
most proper, on account of its volatilit 3 ^ Accordingly I 
dissolved two drachms of brown oxide, obtained by cal- 
cining molybdate of ammonia, in moderately concentrated 
muriatic acid. The solution during ebullition changed 
from brownish yellow to yellowish green, and lastly to a 
tcpl- ^ evaporated to dryness, and obtained a mass 

of a dull blue, but I could not free it entirely from the 
U' id that adhered to it. On washing it, it was partly dis- 
solved, and what passed through the filter, as well as what 
remained on it, contained muriatic acid. If I heated the 
blue mass more strongly, it became gray, and was deprived 
of its solubility in water as well as of its muriatic acid. 
After several unsuccessful trials varied in different ways, I 
Was at length led to the object I sought by the consideration 
Mos* mcra's of a simple fad, namely, that a solution of molybdic acid 
rhe assumes a blue colour by the contact of most metals. I * 

iii'uybau aciu •11^ 

blue. conceived it would be the same with molybdena itself, and 

that this metal, participating in the oxigen of the molybdic 
acid, would change it to the state of blue oxide. 

18 grs of mo- JEip, 25. In consequence I took twelve grains of metal- 
s ?4 oi nt ac i molybdena and twenty-four of molybdic acid, reduced 
in w.iiurfyrm the whole to a very fine powder, and put this into seven 
liu oxide. ounces of water. After standing ten minutes the liquor 
assumed a blue colour, which grew deeper and deeper. On 

boiling 


Could not bo 
«ui’r»*ly bcpa- 
lAlul. 


Mos* m<‘ra’s 
the 

iii'ujbdu ;iLid 

blue. 
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bopfl^ for half ao hoar the sdation was fouad to be much 
■tmnger than io any of the prfcading trials ; and on boil- 
inf it A second time the whole of the acid and metal had 
disappeared, except two or three grains, being converted 
into blue oxide. 

I was now desirous of trying, whether I could not obtain 
th‘e blue oxide in a still simpler and cheaper manner, by 
employing the brown oxide obtained from the decompoit* 
tion of molybdate of ammonia instead of metallic molyb- 
dena. 

JEjpp. ^6. A hundred gnuns of molybdic acid and eighty 100 grs. of acid 
of brown oxide were triturated together, and reduced to a o*xidp 

very fine powder. This powder being wetted, after some same, 

time a blue colour appeared, but much more tardily *than 
when metallic molybdena was employed. After triturating 
this mass however for a quarter of an hour, the magma 
was very blue. It was then boiled four times, with four 
ounces of water each time, and the whole was dissolved ex- 
cept a few grains. The solutions were blue. 

Several other trials convinced me, that molybdena in 
the metallic state acts more .powerfully than the brown ox- 
ide in converting molybdic acid into blue oxide. 1 found Molybdena 
too, that by long triturating a mixture of metallic molyb- bruwn^oxi^ 
deoa and browu oxide, and ^ding water from tinle to time, mio blue by 
so as to keep the mixture of the contistence of pap, the great- 
cr part of the mass might be converted into blue oxide. 

When the mixture was dry, I poured extremely pure Extraordinary 
water on it, when a smell neariy resembling that of oil of 
rosemary, faintly inclining to that of camjAior, was very 
sensibly emitted. This is a very extraordinary circumstance ; 
but if any one should doubt the fact, 1 can appeal to the 
testimony of Messrs. TrommsdorfF and Haberl^, who were 
with me when I made the experiment. Perhaps the cause 
of this might be discovered by operating with a larger quan- 
tity of materials. 

Exp* 27* 1 took ali the solutions of blue oxide in pure The blue sola* 
water produced in the preceding experiments, poured them cv.\porii- 
into a porcelain capsule, and boiled them down to the con- 
sistence of a sirup. As the liquor boiled it grew lighter 
coloured, till at length it appeared of a deep sted gray; 

VoL. XX — July, 1808. O and 
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and after it was cold it resembled altogether a concentrated 
solution of acetite of coppv inclining a little to blue, in 
other words, it was of a deep blueish green ; it was of a 
metaftic iind bitter taste ; and no precipitate was formed. 
The addition of a little muriatic acid appeared to restore 
the original blue colour. This experiment evidently shows, 
that the blue oxide is capable of passing to a higher degtee 
of oxidation by the effect of simple boiling in water and 
that this degree of heat must if possible be avoided, when 
we wish to obtain blue oxide. Several other experiments, 
which it would be superfluous to detail here, taught me, 
that 'the following process is best adapted to produce a pure 
and permanent blue oxide. 

Bflut procecf, for Take one part of metallic molybdena and two parts of 

anlrpcrrnanem pure molybdic acid (or three parts of brown oxide and four 
bUie oxide. of acid), triturate tliem a considerable time in a porcelain or 
glass mortar, moistening the mi.xture with distilled water, 
either at the beginning or after it is reduced to a fine pow'- 
der, so as to give it the consistency of pap. Continue the 
trituration with a moderate heat, till the matter is very blue. 
Then add eight or ten parts of water, and boil for a few^ 
minutes. After the liquor has stood a little while, filter it, 
and continue to triturale and lixiviate the residuum, till no 
more blue solution is obtained. All the solutions being 
poured into a porcelain capsule, they are to be evaporated 
at a heat of 30® or 40® of R. [100® or 122® F.], when the co- 
lour will undergo no sensible change, and a very fine blue 
residuum wijl be obtained, which is soluble in a very 
Frapjrnt'on sniall quantity of water. Care must be taken, that the 
not hi- too evaporation does not go on too slowly; fori think I have 
observed, that in consequence of being in contact with the 
oxigen of the atmosphere, the blue oxide passed gradually 
to green, yellow, and lastly even to white molybdic acid. At 
least I have remarked these phenomena, when potash or am- 
monia was present in the blue solution. 

This accident however may be prevented effectually, by 
leaving a little metallic molybdena or brown oxide in contact 
with the solution evaporated, till the liquor has attained the 
consistence of a sirup. "^ -This will prevent the oxigen present 
from producing a higher degree of oxidation. 


of pre- 
wriiinfr too 
Ilf glioxida lion. 
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F(Oin the experiments on the blue oxide^ thftt have been Gensnt rc- 
related* we may deduce the following results. 

1. Several of the degrees o^ oxidation before observed 
have been confirmed* and some others discovered, in the 
experiments made on metallic molybdena 1 have frequently 
remarked, that its surface lost its splendour, and seemed to 
become coated with a gray matter. 

This is certainly a commencement of oxidation, and is Difierent 
the first stage ; the broum oxide is the next: and this passes, 
as has been said* by boiling to the blue; which may likewise 
be produced by heating the metal, or by heating the brown 
oxide obtained by the decomposition of the molybdate of 
ammonia; and it appears, that the substance produced by 
these two different operations may be considered as identi- 
cal. After the blue oxide we have the blueish greeii, which 
may be produced by boiling the blue* or living it exposed 
some time to the air : and the contact of metallic molyb- 
dena* or the action of pure ammonia* will bring this back 
again to the state of blue oxide. Lastly the blueish green 
oxide passes to yellow^ and afterward to whiter which is the 
molybdic acid. The transmutation of the blue oxide into AIIcaH pro- 
the last two is singularly promoted by the presence of an **"*'** 

alkali. 

2 . The white molybdic acid placed in contact with the Mulybdir acid 
brown oxide* or with metallic molybdena* divides its oxigen convened to 
with them* and thus passes to the state of blue oxide. The 

blue colour* that molybdic acid acquires on the addition of 
a metallic solution, as remarked by Scheele* Heyer* and 
Ilsemann* is an effect of a similar disoxigeiSation. Other 
disoxigenizing circumstances may occasion the conversion of 
the molybdic acid to the state of blue oxide* as for instance 
the passing of ammoniacal gas over it. 

After having discovered these different degrees of oxidap* Proportions of 
tion, it appears an object to ascertain the proportion of ® 

■ ^ ^ 1 • mi-- ¥1-11 . Jt'ct of fdrihei 

oxigen to the metal in each. This I shall pursue with some inquny. 
other inquiries, when^ have procured a suflBcient quantity 
of the ore of molybdena. The principal subjects of my 
research will be the blue and the brown oxide* as they are 
the most stable* and are most easy to procure in large quan- 
tity and unmixed : but what renders them particularly in- 
O 2 tereiting 
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temting isp that th^freqiientty occmr in various operatiotis 
on moljrbdena, 1 shall con^joe myself here to a Few of tlie 
Blaeozidewu pnncij^l pro^ierties of the blue oxide. 1. It compoks 
asa^idd moK altogether as an acid. It reddens blue paper more 
add quickly and more powerfully than the white acid ; and if 
produces a brisk effervescence on combining with alkaline 
carbonates, with which it furnishes a blue solution. We see 
here a base combined with a certain quantity of oxigen 
manifesting a stronger acidity, than .when it contains a 
greater quantity of the acidifying principle; a very re- 
markable anomaly. 2. This acidity still remains when the 
Biueish green blue oxide has passed to the state of blueish green oxid^ 
oxidealso acid, (which reverts to its former state on the addition of an alka« 
line corbonate). Its preparation shows its solubility in wdter, 
but I have not yet ascertained the quantity wkter will take up. 
Molybdena Exp. 28. The manner in which metallic molybdena com- 
o 3 ^e by^ PP*^* itself, when heated in the open air, has already been 
water ut the seen. Some phenomena, that occurred when I was as'cer* 
peraturc/*™" taihihg its specific gravity, led me to examine what would 
take place on leaViag it in contact with w ater at the ordinary 
temperature. For this puri^se I took thirty grains of 
powdered molybdena, piit it into a porcelain capsule, and 
wetted it with water, which I left to evaporate slowly. 
Having poured fresh water upon it, this afterward acquired 
a blue colour; and this process being several times repeated, 
the whole of the metal was converted into blue oxide. The 
different degrees of intermediate oxidation observed in my 
other experim|mts did not occur here. Tlie brown oxide, 
treated in the same manner, produced a similar result* 

(To he cmeluded in our next.J 


VI. 


Remarks on the FormmHon of Acetous Add in Cases of iii- 
iigestion; hy Mr. Pbepbebs, A^theoari/t at AzUles* 
Cmmunicated bp Mr. PAEMEKTIBE^ 


Acetic irid Chsmi^s ■t . present are agreed in opinion, that 
acetic add is formed during the digestion of certain s^ 
*Aniial« d. Chimis,tri. LX, p. SM. 


stances; 
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•lances ; the etperiipepts here girien tbmfore only conBrm 
ifhat has already be^ advanp^, Xbey do not equally adi 
mitliowever, that diespirituona fermentation may ta^ place 
there. This our author asserts ; but as it is a mere aBsertioUf 
the subject deserves farther inquiry. 

Physiologists have long been convinced, that fermentation 
is necessary to digestion, and tliat it may be of the spirituous, mun^^Uons ^ 
acid, or putrid kind. Some alimentaiy substances are take place in in 
liable to all three, as several observations show: but in general 
every article of food undergoes that fermentation, which ia 
most analogous to Its nature. 

As we are acquainted with one kind of fpirituous fermen- Experiment to 
tation only, and one of putrid, I shall make no mention of 
these two fermentations. But the same cannot be said of ac!d in 
the acid fermentation, since it gives rise to several acids iadiKestiou. 
differing in their nature, with which it is of importance to 
become acquainted, to fix the opinion of chemists on this 
head. Accordingly I determined to make on myself the 
experiments I am about to describe. 

Knowing that my stomach is incapable of digesting ouncM 
roasted chesnuts without greHMifficulty, occasioning always of roasted cba* 
eructations, followid in a few instants by insupportable "“** **^*“* 
heartburn ; I took eight ounces, which I ate without bread, 
after fasting thirteen hours, aiid* having my stomach per* 
fectly empty. An hour and half after eating them I ex» effects, 
perienced a swelling in my stomach, an effect that amyla- 
ceous substances commonly have with me. This indicating 
the production of some gas, I prepared to collect it in the 
following manner. I took a funnel with a long semicircular 
pipe, the small end of which opened under a jar filled with 
water in the pneumatic trough : and 1 took care to fill the 
trough with water, so as to cover the o^hole of the tube, that 
I might lose none of the gas, which 1 knew I should emit. 

In feet, a few minutes after. 1 fel^ iqy stomcm}^ stjll mor^ 
dUetedf and soon hAl eraptjstiqnst w^ch .I collected by 
putting my mouth into the fuip^K Tkw I qbtain^ at 
difijerent times a cubic inch of gas, which had all the gu p^roduced. 
characters' of carbonic acid, and a small portion of aimos- 
phene air, which the food alu^s carries down with it, aa 
being necessary to cUgestiou* 


The 
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Part frrhaps 
liad been ab- 
sorbed. 


Appearance* 


Heaitbum. The swelling of my stomach being diminished by the ab-' * 
straction of this carbonic acicfgas and atmospheric air; and 
the acid fermentation appearing from the heaitbum I began 
to feel^ to have gone through all its stages ; 1 prepared Mi 
follow up my experiment. ” 

The contents 2* The object was to ascertain the nature of the acid 
contained in my stomach : and this could only be done by 
bringing it up, that 1 might find out its specific characters 
by subsequent examination. 

Accordingly I took twenty grains of ipecacuanha, mixed 
with three ounces of distilled water, at one dose: and a 
quarter of an hour after I drank warm distilled water to the 
quanrity of fourteen ounces, without producing any effect. 
Three ounces more however made me bring up at twice all 
I had taken. 

PiTtffThapR On weighing the whole, 1 found it amounted to two 
6orb^.^" ***” less than I had eaten and drank. Whether the sto- 

mach had digested the two ounces of fluid that were de- 
ficient, or they had been absorbed, 1 cannot say. 

Appearance. WKat 1 had brought up msembled feculie diffused in 
water; which showed, that tlm fermentation had destroyed 
the alimentary substance 1 had eaten, particularly as the 
smell was strongly acetous. This smell confirmed the idea 
1 had long conceived, thaf vinegar is formed in cases of in- 
digestion, and encouraged me to go through with my ex- 
periments. 

An a( id pre ^ dipped litmus paper into it, which was immediately 

sent. reddened. A Tittle dropped into an infusion of violets red- 

dened it instantly. Thus I was convinced of the existence 
of an acid, and 1 had recourse to the following means for 
ascertaining its nature. 

Distilled. 4. Having put the whole Into a glass retort, I adapted 

to it a globular receiver, furnished with a tube of safety^ 
and with a curved tube terminating under a jUr in the 
pneumatic apparatus, to receive the §as that might be dis- 
solved in the matter I was examining. The whole being 
luted, 1 heated it gradually till it boiled ; and kept it in 
this estate till the matter in the retort began to acquire con- 
Frodueto tine- slstency. I then unluted my apparatus, and found in the 
receiver sixteen ounces and half of a very clear fluid, the 

smell 


An a( id pre 
sent. 


Distilled. 
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smell and taste of which reaemhled ^ose of distilled vinegar^ 
and which had all the properties of an acid. The only 
aeriform product was a little carbonic acid, which was very and carbonic 
distinguishable by the rapidity with which the bubbles rose 
through the water, when it was once saturated, as well as by 
their magnitude. 

5. Though the smell and taste of the product of the xhe acid satu* 
distillation already gave me strong proofs of the existence rated wiUi 

of acetous acid, I thought it necessary, to have farther con- 
iiruiatioii. 1 therefore took some soda purified by means 
of alcohol, and added it to the whole of the liquor to super- 
saturation. 1 then tillered, and evaporated to a proper de- 
gree for obtaining crj^stals of acetate of soda. 1 pul the 
porcelain vessel, that contained the saline liquor, in S cool 
place ; and the next day, to my great satisfaction, I found, 
that the form of the crystals, which were striated prisms ^ 

much resembling very small crystals of sulphate of soda, was 
precisely that of acetate of soda. Their taste too was bit- 
ter, pungent, and giving an acrid taste at the beginning, 
which afterward finished with being alkaline ; in ^hort they 
were in eveiy respect similar to acetate of soda prepared di- 
rectly from its component parts. 

6. Still fearing, that these experiments might not be Tlie salt 
sufficiently demonstrative, I wa^ desirous of satisfying my- 

self still farther. 1 thereibre took half an ounce of the sa^ 

line substance 1 had obtained, and dissolved it in six ounces 

of distilled^ water. This solution I divided into two equal divido«J inio 

portions : into one I poured gradually veij^ fine sulphuric 

acid, but not sufficient to decompose it entirely; and into 

the other my solutions of barytes. The first portion, 

which had been decomposed by sulphuric acid from its jjg. 

greater affinity with soda, was put into a small retort, to tilled, 

which 1 adopted a receiver, and distilled with a gentle heat. 

The product in the receiver was acetous acid, perfectly 
pure, and with a veiiy fragrant smell, in fact having all the 
characters of that acid- Into the second I poured a-solu- *7 

don of bar 3 ’te 8 , till the soda was set free: and into the phial 
containing the solution of soda and acetate of barytes 1 
poured a sufficient quantity of alcohol to dissolve the soda, 
and precipitate the acetate of barytes. Thus T was com- 
pletely 
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The distenBioti 
of the stomach 
owing tocarbo* 
nic acid gat ( 


and the heart- 
burn to acetous 
acid* 


8 oz. of ches- 
siuts produced 
2 ^ oz. of ace- 
tous acid. 
Remedy. 


plietely Mtisfi€d, that It w«eacetoiie acid; all my auapi- 

cioiia were reatia^. • 

From the experiments I have related it follows : 

1. Irhat the 'distension experienced by the stomach in 
eises of indigestion is occasioned by the formation of ear« 
bonic acid, arising from aconamencement of decomposition, 
which the nutritive substances taken as food, chiefly when 
they are of the amylaceous Vegetable kind, have undergone. 

2* That the burning pam which the digestive organ 
experiences, and which sometimes extends to the oesophagus, 
is owing to a quantity of acetous acid, that is formed by the 
complete disoxigenization of the aliment. 

d« JThat eight ounces of roasted chesnuts produced two 
ounces and six drachms of acetous acid, after having fer- 
mented in the stomach an hour and half. 

4* Finally, that the method of remedying this disagreos 
able sensation, which frequently occurs to persons who have 
weak stomachs, is to take after a meal ten grains of pow- 
dered colombo-root, with twelve grains of calcined mag- 
nesia, mixed together fpr a single dose. This remedy has 
constantly succeeded with me. 


VII. 

On tht Conte Jnim^ Heat* In • Letter from o Corree- 
pondent. 

To Mr. NICHOLSON. 

8ib, * 


Qa«7rwpeel> 
ing animil 
heat. 


Di 


Friction i^ot 
adequate to its 
production. 


Owing to com- 
bustion of iron 
in the blood. 


R« Reade in bis observations in your last Number, on 
the generatiiMi of bait iu water by agitation, ofierS a query ; 
** Whether friction be adequate to account for animal heat.’* 
If the Dr. mean by friction, that which b produced by 
the impetus or flow of blood in the arteries, it would appear^ 
very improbable, that the friction tbus 4 Mrodaced should be 
capabie ei supporting animal beat: on the contraiy, 1 hare 
been induced to believe, from anelogous eaperiments, that 
enimei heat is produced and supported by graduel combtis- 
lioe, produced by the action of the oxigen of the atmos- 
pheric air, which is inhaled by the Inngs, on the iron of the 

blood, 



At each inspiratioD a tie# laetita is prodacedv tfiiMl 
the attraction of oxigen for iron needs no observation frona 

Your veiy obedient humble servant; 

Bfktdf Jm§ ldO& 1^ , 

ANNOTATION. 

THE supposition) that aniasal bent is kept np by a pro- 
cess analogous to combustion is by no means new : but it is 
far from probables that it should be by the combustion of 
iron. If we consider the quantity of heat necessary to pre- 
serve the warmth of so large a mast as the human body un- 
der certain circumstances^ and requiringconstant renovation^ 
where shall we find a sufficient supply of iroD» to generate hf 
its combustion the heat actually produced in many cases ? 
or what becomes of this iron aftorward ? Though iron ap- 
pears to be pretty generally diffused) and to enter in small 
portions into perhaps most aniittal and vegetable substances : 
yet the iogestO) particularly in feverS) where much heat is 
produced) and little nourishment taken) can scarcely afford 
enough to account for the heat, or for the oxigen cousumad 
in the air vitiated by respiration. And on the other hand 
the proportion of oxide of iron in the blood will scarcely be 
found answerable to the supposed effkef. Eacts however are 
always valuable; and a series of wdl conducted experiments) 
whatever they may tend to prove) or whatever hypotheses 
they may contradict) cannot fail to be iotereating to tfie iqi* 
partial inquirer. 


VIII. 

Dmrijpltoii ^ a SpW9 iif Ox) named OojfAh Cemmmnh 
caUd iy JL T. CombbooK) fry*. 

HE gojfol was mentioned in an early volume of the re- Gaytl has been 

searches of the AsiaHe Societyf) by its Aufimiiiiaiiie) which mpiiti«nnd but 

^ not described. 

a Abridged fiem the Asiatic Researches) vol. Vlll. 

t In the second voluine) (p. 168)} published in 1790. 


was 



0Po|tf 

was exp 1 ainc(| by th^, {^viMie» * caUle of the mountaips/ 
It had been obscuFely notiqed^(if indeed the same species of 
^ ox be n\jeant,) by Knox, in his liistorical relation of Ceylm * ; 
and it has been imperfectly described by Captain Turner, in 
his journey through Bootan’\, Herds of this species of cat- 
tle have been long possessed many gentlemen, in theeastr 
ern districts of Bengal^ and also in other parts of this pro- 
vince: but no detailed account of the animal, and of its ha- 
bits, has been yet published in India, To remedy this de- 
ficiency, Dr. Roxburgh undertook, at my solicitation, to 
describe the gaydU from those seen by him in a herd belong- 
ing to the Governor General. Dr. Buchanan has also 
obligingly ^communicated his observations on tlie same cat- 
tle : and both descriptions are here laid before the society ; 

• ifvtth information obtained from several gentlemen at Tipitro, 
Silhet^ and Chatgaon^ relative to the habits of the animal. 

A distinct spe- From the information which was first received, it was sup- 
posed that the gaydl would not engender either with the buf- 
falo, or with the common bull and cow, and must therefore 
constitute a distinct species in every system of classification. 
Although this is contradieted by the correcter information 
now obtained, yet on account of the considerable, and ap<- 
purently permanent, difference between the common qow 
and tile gaydU this ought still, perhaps, to be considered as 
« a distinct species, rather than as a variety. 

• The gaydly says Dr. Roxburgh, ‘ is nearly of the size 
r by and sliape of the £77^/15/1 bull. It has short horns, which 
lir.i’voxbuiijij. distant at tlfeir bases, and rise in a gentle curve directly 
out and up : a transverse section, near the base, is ovate ; the 
thick end of the section being on the inside. The front is 
broad, and crowned with a tuft of lighter coloured, long, cur- 
ved hair. The dewlap is deep and peudent. It has no 
mane, nor hump; , but a considerable elevation over tlve 
withers. The tail is short; the body covered with a toler- 
able coat of straijl^ht, dark-brown h*fir: on the belly, it is 
lighter coloured; and the legs and face are sotuetiiaes 
white.* 

Doctor Bilchanan thus describes it : 

* P. 21. + Embassy to Tibet^ p. 160. 

The 



KfewwtniMVrdir. 

^'The gay&l tflrrijjt iii hMd #itih the isoutfi pi^ 

jecting forward liSe that of a Inlflhlb; The htMk*t, at the up- 
per part, is very broad aod tat« and is eontracted suddenly 
towards the nose, which is naked, like that of the common 
cow. From the upper angles of the forehead prbce^ two 
thick, short, horizontal processes of bone, which are covered 
widi'hair. On these are placed the horns, which are smooth, Horn&. 
shorter than the head, and lie nearly in the plane of the 
forehead. They diverge outward, and turn up with a gentle 
curve. At the base they are very thick, and are slightly 
compressed, the flat sides being toward the front and the 
tall. The edge n^^t the ear \i rather the thinnest, so that a 
transverse section would be somewhat ovate. Toward their 
tips, the horns are rounded, and end in a sharp point. The 
eyes resemble those of the common ox; the ears are much 
longer, broader, and blunter than those of that animal. 

‘ The^ck is very sleoder near the head, at some distance 
from which a dewlap commences ; but this is not so deep, 
nor so much undulated, as in the bos zehv^ ov Indian ox, 

I'lie dewlap is covered with strong longish hair, so as to form 
a kind of mane on the lower part of the neck; but this is 
not very conspicuous, especially when the animal is young. 

^In place of the hump, which is situated betweeu then>'^r* 
shoulders of the zebu^ the gay&l has a sharp ridge, which 
commences on the hinder part of the neck, slopes gradually 
up till it comes over the shoulder joint, then runs horizon* 
tally almost a third part of the length of the back, where it 
terminates with a very sudden slope. Tile height of this 
ridge makes the neck appear much depressed, and also adds 
greatly to the clumsiness of the chest, which, although liar- 
row, is very deep. The sternum is covered by a continuation 
of the dewlap. The belly is protuberant, but in its hinder 
partis greatly contracted. The rump, or oz jrucrum, has a 
more considerable declivity than that of the European ox, 
but less than that of the zebu. 

* The tail is, covered with short hair, except near the end, Tail, 
where it has a tuft like that of the common ox; but in the 
gaydl, the tail descends no lower than the extremity of the 
tibia. 

‘ The legs, especially the fore ones, are thick and clumsy, i.egs. 

The 



inwmciM<»'o& 

• ^ ■W . ■ 

The iiils^ hoib6/|m mmtk Uagg^ t\m tlioie of Ae 4iS% 
The bmder p^fie {wopeckhmittea the foielmdi 

n«|» ewmg to th^imitrai^OD^ tht ^Ry# the' lun<ltr-l«gl» 
eltboagb m feet t)w thortcpt, appear te hf tbf longfiBlu 

* The whole body ie cmred with# tbiefc eoatef ihoK hair# 
artaehbleogthfoidpQtintooiiW^ w dewlap* and bte 
a pendMihe tuft oo the eodrpf the tiik Ftoae the tMiaeiilt 
of the bead there divorgeft with a whirl* a hneh of lakhar 
long coarse hdr* which baa flet» U la^uaDy lighter coloaiad 
than that which is adjacent* and egtendis towaida the hem^ 
and over the forehead. The genenl colonr of Aa eniaMl* 
ia brown, in various shades* which very often appaoecbes tm 
black, hut sometimes is rather light. Some porta* eapeeialii^ 
about the legs and belly, are nsually white* bat in diihrei|^ 
individuals, they are very differently disposed. 

* in the first column of the ffdlowing table ia the ipop a atw i 
merit of a full grown cow : in the second ia that e#^ young 
male. 

A. /»• A. J!a 

From the nose to the summit of the heed 10 i g 
Distance between the roots of the horns* * • • d |0 0 0f 


From the horns to the shoulder* 3 3s 5 0 

From the shoulder to the ioMrtion of the tail 4 5 3 tO 

Height at the shoulder******* 4 9 4 7 

Height at the loins* ***** * 4 4 4 2 

Depth of th^chest* 2 g • 

Circumference of the chest* 0 7 5 7 

Circumfereoee at the Iek» 515 5 0 

Length of the horns ] 4 • • 

Length of the ears g 10 * a 


DTstmauishing * The different species of the ox kind may bo readily djs* 
Ae^dBMrf the gayil by tb« folipwingp muks. TTi. 

oau Muropejm and Tn^m ^en tqr tbk of liheir tails, i^hick 

reach to the fa]se hoofs ; the yfan^aa'ox by (be giUwHl^ 

■ oD its backj the bmm mwhaius, 

t having their horns appnninrated at the bases ; the fos gra#> . 

Miens by its whole tail being covered with Ipng yilky Inaip ; 
the 60s 6n6alus, at least IiuiiaH buf&Io,. by i^vtpj tbf - 
whede length orits honta cbmpreMed, and by' thar being 

longer 


io» 


Cflbur. 



ki^[)tr thM the' hew), Md writtltled: dM by ito thin cmIl 
dr bin by hs^^Ant «r a 'dii«^/iid; ^bin^ ab, by ttl 
idbbikt Che Nrtdbifiit by iie wb^ bdhd di' fts chin. ' 

Th^djr nf the fq/if’bll Hie' beddibldtfee t»t1!e grant Vdee. 

•f the fifdtui tnc, Itat a geed ’deat raaentbles tha^ of the 
bofbilOi It is a kind of 'lowing,* bat shriller, ai^ not near 
ib IbatfhsthatW the Sht(^[icaa at. 1*0 this, how eve r, the 
^hij^k^inbadid fnadi nea^ thih it does to the boflalo.* 

''tVe lOshlt df iC^oirieS ma^ by Btr. Macrae, at CRoN 
glm, Has been boOimnnickted by that gentleman, in the 
ftllotrihg answer 'to qV^asdoos which were transmitted to 

Km. - 

'* The jrairdf iklbOnd wild in the tange of mountains that Native pitee. 
form the'eaiiieAi boundary of the provinces of Arman', ChU~ 
tdgtmg 'fCKugaonJ, fipura, and Sifter. 

* Hie Gacit, or Lunctat, a race of people inhabiting the DumetticaUMl. 
hfiTs Hhhljedfately to the eastward of Chatgam, have herds 

of the gi^M iu a domesticated state. By them he is called 
tkml', from whidt, most probably. Ids name of gag/il is dc- 
idhdths hits never seen on the plains, except when brought 
diere. By the JMagt he is nnm^ ^'kongmuA; and by the 
Vna-mu, Mbwe. In the Hmdu diMra be is called gabag. 

It appears, however, that he is an animal very little known 
beyond the limits of bis native a|onntams, except to tlie in* 
habitants of the provinces nbovementioned. 

* The gnydf is of a dull heavy appeannoe; bat, at the Appsannca. 
xsame time, of a form whidi indicates much strength and 

activity, like that of the wild bu&lo. cohrar is inva- 
riably brown, but of difierent shades, ftwn a Ugfat to • davk 
tinge; and he frequently has a white ferdiead, and four 
white legs, with die tip of the’tail also white.. He has e Hib.u. 
full eye, add, as he advances in age, often becomes blind ; 
btttif is nneertiiu bhetbcr from disease, or from a natural 
, dOcey. Ms dnpoddoD k gentle; even wbCn wild, in his 
native lulls, he is not considered tobdadaiigmas animal, 
MPftrMnndii^'the approach M loan, madi less bearing his 
solhdti TheCSidrlMinttlie.inld ones for the sake of their 
fdfh.' 

* Utofopdf delights to range aibent in die dilekest fo- 
iditSf'vdMwbe bibw8cs,cvening and monungb hn dm tender 

shoots 





Milk. 


Hide. 

Flesh. 


Turned loose. 


Fund of salt. 


Food. 


A^'o'h^T S;.e» 
ciiCS.wUd> 


XBW mws» 

slippU aiid4e&Yes sbruU.; feeding 

^ruflyii get' T9 avoid the noonday lieaf^ 

he retires ^ the deepest shade of the forest; prefe/riog the 
dryii ftcerivity of the hil) ^to repose on; rather than the low 
fiwarppi; ground below; and never^ like the buffalo, wallow- 
ing in mod. 

/ The gayul cbw gives very^ little milk,^ and does not yield 
it long; but what she gives is of a renaarkable rich quality^ 
almost equally so with the cream of other milk, and which 
it also resembles in colour. The Csicis make no use what- 
ever of the milk, but rear the entirely for the sake of 

their 6es]f and skins. They make their shields of the hides 
of this animal. The flesh of the gqyd/ is in the highest 
estimation among the Cuds; sq much so, that no solemn 
festival is ever celebrated without slaughtering one or more 
gaydlSf according to the importance of the occasion. 

* The domesticated gaydls are allowed by the Cticfs to 
roam at large during the day through the forest in the- 
neighbourhood of the village ; but, as evening approachea, 
they all return home of their own accord; the young gug^ 
being early taught this habit, by being regularly fed every 
night with salt, of which he is very fond : and, from the 
occasional continuance of this practice, as he grows upi,^ the 
attachment of the gnydl to his native village becomes so 
strong, that, when the Cuds migrate from it, they are 
obliged to set fire to the huts which they are about to leave, 
lest their gaydls should return thither from their new place 
of residence, before they become equally attached to it, us 
to the former, ttirough the same means. 

* The wild gayH sometimes steals out from the forests in 
the night, and feeds in the rice fields bordering on the hills* 
The Cdds give no grain to their cattle. With us, the tame 
gaydis feed on caldi fphaseolus uiax.^; but, as our hills 
abound with shrubs, it has not been remarked what partictt- 
lar kind of grass they prefer. 

* The HinduSf in this province, will mot kill the gsAsigi 
which they bold in equal veperation with the cow« '* Bttt 
the as'l gaydlf or se/oi, they hunt and kill, as they 

wild buf&lo. The animal here alluded to is spe- 

cies of gaydl fouDfl wild in the hills of Ckaigmmf a eon^ 

description 



'description of which ifriff-he He has'ifvMill \ 

been domesticated; and k, ib*a^p«snr^e#^nd dispose 
vei^ diflPerent froritf the commit l^a^jak 

described. The natives cali him fhh in contra^ 

distinction to the gahuy. The Okcis disthi^ish hittf by the 
name of seloi^ and the Miigs and Barmus by that 
and they consider hhn, nex€‘<o the tiger, tblltnoslidaiigerdtts diui vei) i 
and the fiercest animal of their forests;* ' 

Mr. Elliott says: * 1 have some giiyMs ^t^^Munnamuity^ Browse, 
and, from their mode of feeding, 1 presume, that they keep 
on the skirts of tlie rallies, to enable them to feed on tlie 
sides of the mountain, wltere they can browse. They will 
not touch grass, if diey can find shrubs. 

* While kept at Camerlahf which is situate in a level nci^Miroahiliy 
country, they used to resort to the tanks, and eat on the 
sides, frequently betakiiig themselves to the water, to avoid 
the heat of the sun. However, they became sickly anil 
emaciated, and their eyes suffered much; but, on being sent 
to the hills, they soon recovered, and, are now in a healthy 
^onditiorii They seem fond of the shade, and are dbserved 
in the hot weatlier to take the turn of the hills, so as to 
be always sheltered from the sun. They do not wallow iu 
mud like buffaloes; but delight in wuteri and stand in it, 
during the greatest heat of the ^ith the fronts of their 
lieads above the surface. 

.1 take this opportunity, while treating of a species of ox, Mj taki* (.f 
to notice an errour which crept into Kerfs unfinished trans- 
lation of the animal kingdom in Liiinseu^’s Systema Nn- 
tur^e; and which has been followed by Doctor Turtop in 
translating the general system of nature by Linnaeus. Mr. 

Kerr described and figured, under the name of amee, 
to animal, which, notwithstanding the exaggerated de- 
scription, given on the authority of * a British officer, who 
ips^ with one in the woods, in the country abov^e Bengal*,' 
is evidently nothing else but the wild buAklo, an uniiital 
tovf comipoii throughout Bengal^ and known there, and in 
the oeighbouring provinces of /fiadormn, by the name of 
s;airau« Though neither fourteen feet high, a^Mr. Kerr hai> 

• Kerr, page 3S6. 


fit lied. 



HOI n«Diil|-i«^ ^ MiMr. 

■«p|ii4-«r M iriNMs M^mMlioD ho i** 

Uf4» had aBtaaadi nor aatsgi ^fat kat li^, as Dat^ 
Twilni* fblkwnag Xm’fio&Mneefimp • dsawing, assa^;. 
yat it IS a kift aad my fimaidable aoiiaal* coai|iicHoas 
lbritaabsii||tli,.cimrage, aadfiesocity. It asay not be true, 
diet the bo&lacs 4)f daia aad Siarvpe coastitote a uogic 
species; bat* esartaialy, tbeariUand taase boffidoM of /ai- 
(Sa do not appear to difier in any thing, except the soperior 
Oooddeierip* *>*« more notfimn flgaraof tbe wild aaiinal. A better 
^ofti^>^deHiriptien of tbebnffalot than basyet been gtrcn# is per* 
haps wanted; bat tbe hoaamta at Keit and Xarton mast 
be rgeeted from systeon of aaologjf, as an crsoaeons da* 
Bcription taken from a loose ibawing, a ss ist e d by the 
ment of a skdeton. 


IX. 


A eonciae Method iff determbmtf the Figure qf a gnmtatiag 
Body revoking romd)atiother. By a Corre^goaieHt. 


Deficiency of 
Newton’s re- 
•earches. 


Porce^ con* 
ceined. 


To Mr. NICHOLSON. 

SIR, 

It is well known, that there are aome imperfectioni » 
Sir Isaac Newton’s inrestigatioos respecting the figures of 
gravitating bodies, which' have been supplied by Mac4au« 
rin and Clairauf: the subject is^ however still considered as 
difficult and intricate, and tbe simplest calculations re« 
specting it have hitherto been too prolix, to be distinctly 
conceived as links of the same cbam. I shall endeavour to 
poiut out a method of treating it which is extremely com* 
pendiotts and convenient* 

Neglecting in the first place the diurnal rotatioD, wa may 
suppose, that each particte of tbe bodv revolves in an equd 
orbit, BO that its centrifugal fbrce may be equal to thn niMi 
attractive force; then tbe local attractive force wiU )ie great* 
er or less than this by a difference which mart obnousl^ be 
proportional to the distance from an equatorial phoe pbr- 
pendicular to the direcdonof tfale ceutfil bodji tioding 



Ftaimfe lAtelT/r' SO# 

loreomve the body from tbin ^fkme^ ttfcoiid d'lsforliifi^^ 
ibrt'e will alsa arise f^m tbe df parbUdteit in the direct 
tion of the attractive Ibrce^whicb vHl tend towalda tteUne 
joiiibg the centres^ mnd will • be ete^* wbore to the whole 
force as the distance from this line to the dtaltoee of the 
bodies* Now if each of these 'forces be reduced to the di** 
re£tion of the circumference of the sphere^ from which the 
figure is supposed to vary but very' little, k will be^every 
where proportional to the product of the sine and cosine 
of the distance from the equatorial plane, and when this 
distance is half a right angle, each of them will be half as 
great as in its intire states Thus the gravitation towards the 
moon at the earth’s surface is to the gravitation towards the 
earth as 1 to 70 times the square of 6oj^, or tb 056^17, and 
the first disturbing force is to the whole of this as 2 to 6o|, 
at the point nearest to the moon, and the second as 1 to 60| 
at the equatorial plane ; and the sum of both reduced to 
the direction of the circumference where greatest, as 3 to ICl, 
that is, to the whole force of the earth’s gravitation as 1 to 
10,334,000. And in a similar manner the joint disturbing 
force of the sun is to the weight as 1 to 25,736,000. 

Now if a sphere be inscribed in an oblong spheroid, the Inclination of 
elevation of .the spheroid above the sphere must obviously be ^ 
proportional, if measured in a direction parallel to the axis 
of the spheroid, to the ordinate of the sphere, that is, to the 
sine of the distance from its equator; and if reduced to a di« 
rectiou perpendicular to the surface of the sphere, it must 
be proportional to the square of that sine ;'and the tangent of 
the inclination to the surface of the sphere, which is as the- 
fluxion of the elevation divided by that of the circumference, 
murst be expressed by twice the continual product of the 
sine, the cosine, and the ellipticity or greatest elevation, the 
radius being considered as unity; so that the ellipticity w^ill 
also express thd^tangeut of the inebnation where it is great- 
est; and the idclinatioi^ will be every where as the product 
of the sine and cosine. 

If thet efore the denrity of the elevated parts be considered Tides ofa sea of 
as evanescent and their attraction be neglected, there will be 
an equilibrium when the* ellipticity is to the radius as the 
disturbing force, to the whole force of gravitation: for each. 

Vut. XX— June, 1308. V particle 
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Attraction of 
the elevated 
|aits. 


FtMip X mxxwAma 

paHiele situaited on the larface will he actuated hj^a^fbToe 
pMceisely equal and contrai^ to that which urges it in the 
direction of the inchned snriuoe* Heiicey if the density of 
the sea be soppoeed incotiiiderable in coaspariihn wi^ t^ial 
of the earth, the radius being 30,839,000 the height of 
a solar tide in equilibrkua will be 3*0166 feet, aiid that of 
a lunar tide ^6097* 

We must next inquire what will be the effect of Hie gra- 
ntation of the elevated parts, on any given supposition rc«* 
specting their density. Let us imagine the surface to be di^ 
vided by an intinite number of parallel and equidistant oiv« 
oles, beginning from any point at which a gravitating par« 
tide ,is situated, and let thdr circles be divided by a piano 
bisecting the equatorial plane of the spheroid ; it is obvioua 
that if the elevations on the opposite sides of this plane W 
equal in each circle, no lateral force will be produced ; but 
when they are unequal, the excess of the matter on one side 
above the matter on the other will produce a disturbing 
force* The elevation being every where as the square of the 
distance from the equatorial plane, the difference^ corre^ 
spending to any pdnt of that semicircle in which the eleva- 
tion is the greater, will be as the difference of the squares 
of the distances of the corresponding points of the two semi-' 
circles, tliat is, as the product of the sum and the difference, 
of the distances: but the sum is twice the distance of tlie 
centre of the circle from the equatorial plane, or twice the 
sine of the distance of the gravitating particle from the 
plane, reduced in the ratio of the radius to the cosine, of fhe 
angular distance of the circle from its pole; and dmdiifei>*. 
etiee m twice the actual sine of any arc of the circle, redoeeci 
to a direction pevpendicuhir to that of the plane, that is, nsv 
duced in the propoHioa of the radios to the cosine of tlm. 
angular distance bf die given particle from the 4u|iiatorial 
plane. From tliese proportions it follows, that, ia different 
positions of the gravitating particle, c the effective bhivation 
at each point of the surface, similarly situated widi respect' 
to it# is as the product of the sine and cosine of its angular 
distafioe from the equatorial plane, the pAer qiiai^lii« eoq^ 
rwrned remaiaing the same in all positioiiS': the dtsturbiDg 
attfucUon of all Ac psoBuneot parts caries tbevefrm* .pra^ 

cfcely 



dsdf itt this ratio, the nrnttor wlHeh produces it being*'«A« 
trays similarly arranged, and tarying only in quantity ; coti* 
aequently the suoi of this attraction and the original disturb- 
ing force both vary as the inclination of the surihce, and 
may be in equilibrium with the tendency to descend towards 
the centre, provided that the ellipticity be duly commensu- 
rate to the density of the elevated parts* 

In the last place we must investigate what is the magni- 
tude of the ellipticity corresponding to a given disturbing 
force and u giieu density. It follows from the proportions 
already mentioned, Brst, that the etieetual elevation at eaoh 
point of each concentric semicircle is proportional to the 
sine of its distance Irom the bisecting plane ; and secondly, 
that the greatest effective elevation of each semicircle, for 
•ny one position of the supt ficial particle, is as the product 
of the stue and the cosine of the angular distance from that 
particle, the diameter of the circle being as the sj^e, and 
the diatkfice of its centre from the equatorial plane as the 
cosine. It may easily be shown, that the disturbing force, 
reduced to the direction of the surface, or of the plane oT 
each circle, is equal to the attraction which would be exerted 
by the matter covering the whole semicircle to a height equal 
to hfi^f the greatest elevation, if plated at the middle poinK 
for the elevation being as the sineW the distance from the 
bisecting plane, and the comparative effect being also as the 
sine, the attraction for each equal panicle of the semicircle 
IS as the square of the sine, and the whole sum half as great 
as if each particrle produced an equal effect with that on 
which the elevation is greatest. We must therefore com- 
pote the attraction of the quantity of matter thus deter- 
mined, supposing it to be disposed at the respective points of 
a great circle passing through the given point and the pole 
of the'Bpheroid* The immediate attraction of each particle 
beiftg inversely as the square of the chord, its effect reduced 
to ShC' tDommon directioil will be as tbe sine directly, and the 
cube of tbe chord inversely, and this ratio being com- 
pounded with that of the product of' thh cosine and the 
square of the^sine, which expresses the quantity of matter 
at each point, the comparative effect will be as the cube of 
the tine atoid the coame directly, and as the Cube of the 
P 2 
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chord inversely, or as the cube of the cosine of half the arc 
and the cosine of the whdle arc conjointly. If therefore 
vre ca|l the cosine of half the arc jr, the cosine of the whole 
arc will be and the fluxion of the arc being 

- Trf-^y 

of which the fluent is x* + f df* + t) ^ (1 — xx), as 
nay be shown by substituting, in the reduction of its 

1 Sc Sc 

fluxion, — ; for ✓ (l — x x) : and while ic decreases 

y/ (1 — xx) 

from 1 to 0, tliis fluent becomes J. But in order to deter- 
mine the unit with which this quantity is to be compared, 
we njust consider the initial force as unity, and imagine, 
that it is continued through an arc equal in length to the 
radius ; and we niu^t find tlie attraction of the solid con- 
tained between a circular plane and a conical surface, ini- 
tially touching the effective portion of the elevation, and 
includAig it between them; the attraction reduced to a 
common direction, being initially half the whole attractive 
force of such a solid, as we have already seen of the con- 
centric circles considered separately. But the attraction of 
any slender conical or pyramidical body for a particle 
placed at its vertex, is three times as great as that of the 
same quantity of matter situated at its base; consequently 
the attraction of the supposed solid is equal to that of tlie 
circumscribing semicylinder placed at the distance of the 
radius: the conical excavation being half of the solid, and 
the semicylinder triple of the cone: but the height of this 
semicylinder in the case of a particle situated half way be- 
tween the (M)le and the equator of the spheroid, is twice the 
jellipticity, the tangent of the angle of mutual inclination 
of the surfaces of the effective elevation being initially equal 
to twice the greatest ordinate, because the product of the 
sine and cosine, when greatest, is equal to half of the ra- 
dius : the semiev Under will therefore be equal to a cylinder 
of which the diameter is equal to that of the sphere, and 
the height equal to the ellipticity ; and the contents of this 
cylinder will be to that of the sphere, as ^ of the ellipticity 
tn the radius. Such therefore is the unit with which the 
di^turbing attraction is to be compared ; and when the den- 
* sities 
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sifcies are equal, this force wiU be to the whole weight nn 
T • or I of the ellipticity to the radius ; and the portion of 
the inclination remaining to be compensated by the firimi- 
tive disturbing force will be i of the whole, so that the 
ellipticity must be to the proportional disturbing force as 5 
to '2. And if the density of the sea be to the mean density 
of the earth os 1 to n, the disturbing force, produced by its 

attraction, will be to the ellipticity as — to 1, and the pri* 

3 

mitive disturbing force as 1 to 1. 

5 a 

The heights of the solar and lunar tides in equilibrium Tides of a bo- 
having been found equal to *8097 and 2*0 lC6 feet r«»pec- 
tively, on the supposition of the density of the sea being o'* 
inconsiderable, they must be increased to 2*024 and 5-042 
for an imaginary planet of uniform density ; but' since n is 
8 

in reality about 5f, aftd ~ nearly the ellipticity must be 

to the primitive disturbing force only as 1 to ^ or 9 to 8, 
and the height of the sides in equilibrium -91I and 2*269 
respectively, and the joint height 3*18 feet. And when the 
Kurfece assumes any other form than that which affords the 
equilibrium, the force tending to restore that form is always 
less by one ninth than it appears to be when the attraction 
of the elevated parts is neglected. The theory of the tides 
must therefore be very materially modified by these consi- 
derations, although they do not affect the general method 
of explaining the phenomena. 

These calculations are also immediately applicable to the Ellipiicity fnim 
figure of an oblate spheroid : for it may easily be shown, 
that the difference of the elevations in the opposite halves sltyoV'ibe Vu. 
of each semicircle is precisely the same in an oblate as in i***'^* 

an oblong spheroid of equal ellipticity ; so that the ellipti- * 
city must here alsp be to the disturbing force, where it is 

A 

greatest, as 1 to 1 — — , or to the centrifugal force at the 

cquiitor M 1 to ThiiS) the centnfugsl force being 

ri-iri if the density were nniform, the ellipticity would be 
; but once it is in teality about 3 — ^ and 
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n 7 1*32» n implying here the mean denBity of the eartii 
compared with the mean denuty of the elevated portion o£ 
the spl^roid, which hence appears to be about three iburtlia 
of that of the whole earth. )t is oSyious that, in tbie 
case as well as in the forinert if the density of the sea were 
two thirds greater than that of the earth, the sti^test dis« 
turbing fon e would completely destroy the e(}«iilibriiun» 
and the whole ocean would be collected on Qpe side of the 
earth. 

I am, Sir, 

Your very humble seryant| 

A* B- C. D« 


X. 


Description of d new Compensation Pendafum; hp Lieute- 
nant Henky Kater. Communicated iy the Author* 

Many attempts SjNCE the first application of the pendulum to clocks, 
irregautniy of numerous attempts havw been made, to correct m errour 
cl ks from arisii:g from a variation of temperature, whidi, by contract* 
hcdt .lid cold. dilating the substance of which dm pendulum rod is 

composed, occasions the clock to go fa^er in cold than in 
warm weather, and consequently to vary considerabiy in its 
rate at different seasons of the year. 

Def»''tsof the The gridiron pendulum, now used in almost alL^egular 
Xi?uiu^ obsprvatones, thwgfa generally supposed to be the best cel- 
* culated to remedy this inconvenieiKe, is complex, and re- 
quires the greatest nicety in proportioning the brass and 
Steel rods (of which it is composed) to each other; it is very 
expensive; and, if it should be badly constructed at first, is 
and of the mcr- incapable ol* atyustment* The mercurial pendulum is not 
so liable to the last of these objections, for, if thq quantity 
of mercury should not be found exactly to compensate for 
die expansion of the metallic rod, a, little may be added or 
taken away ; but then it must require very numerous trials, 
before an accurate result can be obtained. ' 

These consideratiojpiS indweadnM^ to turn mp oAtention to 

the 


A simple, 
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tti« and to ^cavoifr to oonstmct a peiiddl«H» 

trht<^h shotitd unite simplicity itftd cbeapness»tnt(i the cap»* 

Ulity of easily and accnmtelysfdjiisted. • desirubie. 

'Wood bat been long kno#n as a sulmtaiice that eitpands WomI advan- 
less than any other with heat; otid from this property many tauttuis^bumo 
pondnlum Of time-pieces have been made of woiid> and conipalsauj *w 
found to anewef retnarkauly wdl ; but it is surprising^ no ad- cx|ianiuuu. 
vantage has hitherto been taken of thisknowledge^ to apply 
a Compensation, which might counteract the small expansion 
to which a pendulum of wood is liable. 

Wood therefore, if it can be rendered perfectly imper- Wood bojt for 
vious to ttiobtiire, appears to be by far the best materiuL 
that can be used for the rod of the pendulum ; and^as si tic ()c>ii!»aiiuii. 
is a metal which suffe^rs the greatest expansion from an in- 
crease of temperature, 1 consider it prefemble to every other, 
that could be employed as a compensation. 

The first step was to ascertain accurately the quantity of ExpauMbliity 
the expansion of wood, as I could find no experiments on 
the subject at all satisfactory. Fear this particular piirpcMC 
a pyrometer was userl, which it would be unnecessary here to 
describe, caleiilated to receive a rod of wood four feet in 
length, one end of which was made to act against the shorter 
arm of a lever, causing the longer to describe an arc, the 
divisions of which might easily be read off to the thousandth 
part of an inch. 

A rod of very dry and well seasoned white deal was prq- Rod of wiiitc 
cured, free from knots, four feet in length, three *1”®**!^*^ ^ 

an inch in breadth, and a quarter of an inch thick. Each ^ 

end was exactly squared, and covered with a tliin flat [flate 
of brass. This rod was exposed in an oven to the tempera- 
ture of 235^, and on measuring it in the pyrometer, it Was 
found to have contracted ; it Was therefore replaced in the. 
oven, and suffered to remain a long time till it appeared a 
Kttle discoloured, in order to dissipate all moisture. The 
temperature of the dven was then examined, and found to 
be still 235®. The deal rod was now quickly removed, anil 
placed in the pyrometer, where it remained a sufficient time 
to ^*quire the temperature of the room, which was 49®,wheu 
the space described in the interval by the loUg arm of the 
lever, was registered; and in Ais manner by two expen- 

inents, 
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expMfded 
•0049 inch per 
foot with 180® 
of heat. 


Pendulum de- 
ar ribed. 


meiits, which gave* precisely the same result, the expansion 
of 4 feet of white deal was determined to be 0*0!d05 parts of 
an inc;h with 186^ of Fahrenheit’s thermometer, from 
which by proportion we get 0*0049 parts of an inch for the 
expansion of one foot with 180° difierence of temperature* 

I shall now attempt to give a general description of tbe 
pendulum, and then proceed to a more particular account of 
the manner in which it is constructed. 

A B C D, PL V, fig. 1, is cast in zinc. From A to B 
is oTif' inch ; and from C to D nearly two inches : The height 
of A C is ten inches. Above A B a piece of brass is sol- 
dered, an inch square and half an inch thick, through which 
a hole* is made four tenths of an inch in diameter, and tap- 
ped with a very fine screw. A cylinder of zinc, K F, about 
two inches and a half in length, has a screw on it to fit that 
in the piece o/ Virnss as accurately as possible. This cylin- 
der should be carefully turned in a lathe, on a bole as a cen- 
tre about the eighth of an inch diameter, and made quite 
through it; the top of the cylinder to the length of n qiiar- 
ier of an inch is filed square, for the purpose of more readily 
turning the screw with a key, or pincers : and there is a thin 
plate of brass, represented at c, d, which screws on the cy- 
linder, in order to fix it firmly at any height. 

In the bottom plate of zinc, G D, a hole is made half an 
inch in diameter, through which the pendulum spring pas- 
ses, and the whole is fastened by four screws to the cock of 
the time-piece, which is represented by fig 2, and which is 
cast for the purpose with the addition of a plate of brass on 
which the compensation rests. 

A steel wire, g, /i, with a fine screw on it, passes tlirougli 
the hole in the cylinder of zinc, by means qf which, and 
the nut below g, the pendulum is shortened or lengthened. 
The watch spring, which supports the pendulum, is fastened 
to the steel wire at /i, by means of a pin, and, passing 
through a slit in the plate of brass ori which the compensa- 
tion rests, is attached to the end of the pendulum rod in the 
manner hereafter described. 

The rod of the pendulum is made of white deal, three 
quarters of an inch broad, and four tenths of an inch thick, 
and is c^iosen perfectly free from knots, and well seasoned. 

Previous 
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Previaus to its being reduced to the exact diqaensions, it ia to ^Huiua 4» 
be baked in an oven, till the surface appears a little charred; 
and as it is of the utmost importancei that it should^ be ren- 
dered perfectly impervious to moisture, the ends are soaked 
in melted sealing wax, and tlie rod, being cleaned, is coated 
several times with copal vaniish# 

> The top of the rod is to be divided with n very fine saw, 
to admit the spring of the pendulum, where it is secured by 
two or three small pins passing through it and the spring, 

^nd ri vetted on each side. 

The weight of the pendulum is of the usual form, and 
pierced to receive the rod, which is immovably fixed to the 
centre by means of a screw, passing through it and the 
weight. 

The length of the pendulum is regulated by the screw 
and nut at the top ; but there is also a screw with a less 
weight at the lower extremity of the pencluiuni, in order to 
adjust it with greater accuracy in the usual manner. 

. Now it is evident, that, if the part which is made of zinc 
be so proportioned to the other materials of which the pen- 
ilulum is composed, as to undergo an equal expatision with 
any increase of temperature, the pendulum will always 
maintain the same length, and its oscillations, as far as tem- 
perature is coriceniecl, will be pei^orined in equal times. 

In order to discover the length of zinc necessary to effect 
this, let the steel screw, g, be p'5 inches long; aud the 
spring 3 inches, making together l‘i'5 inches. Then, as the 
expansion of zinc to steel is as 353 to ]47» we shall have 

1 47 X I ^^*3 * 

— ^zi5'2 inches nearly, for the length of zinc re^ 

quired to correct the expansion of the flee/ employed in the 
pendulum. Next, as the spring will extend about two 
inches below the plate of the cock of the time-piece, whence 
the length of the pendulum is measured, there will remain 
about 37 inches of d^al, and the expansion of deal being to 

4.Q X 37 

that of zinc as 49 to 353, we have — - — =: 5*1 inches nearly ; 

353 

which, being added to 5*3 before found, gives 10*3 inches, 
the length of zinc which will counteract the expansion of 
.the whole petidiilum. 


ral' oVitmn of 

til.' 

zinc 

fwr roin- 
ji» iK-diK n. 
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uf - Th^ length nf the iUnt iiiey %e varied by neens ef the 
i^Jtered?*^ B^tew EF. nttd esrperieiice aleme can deternrine, whether the 
compefiearicri beaccnrate, feniftheclock be found tngahiifl 
warm weather, it it evident, that the zinc is too long, and tso 
correct it the ser^ E must be advanced ; and vice verta. 
Ptinctplcsonts The quantity of the alteriition requisite may be very neorty 
adjustment, determined by knowing how nmeh theclodt hm varied from 
its regular rate during a certain period, the difference cF 
temperature, and the measure of one revolution of the 
screw E F, which last should be previously ascertained with 
the utmost accuracy. It is scarcely necessary to add, that 
the pendulum must be as much raised by means of the nut 
bdow gy as it was lowered by shortening the corapensatiotK 
Am>thcr mrxlc There is another mode of applying a compensation of 
^)c*:is\Vconi- ^ wood, far more simple than that already de- 

|)<'USiiiLon to a scribed ; but it appears liable to some objections, which ex*> 
Tflroodeii rod. periencc may perhaps prove to be unfounded. The rod is 
made of deal prepai*ed in the manner before mentiotted, but 
is suspended from the cock of the time-piece in the common 
way by a spring one inch in length. 

TViis compen- A squaje tube of zinc, represented at fig. 3, is cast seven 
^iou dcscrib- j^chcs long, and three quarters of an inch square; the inter- 
nal dimensions of the tube are four tenths of an inch each 
side. The lower part of the pendulum rod remains of the 
same thicknessy but is cut away on the two sides for the length 
of seven inches, so as to slide with perfect freedom in the 
tube of zinc. A piece of brass, rather more than a quarter 
of an inch thick, is soldered to the bottom of the tube of 
zinc at C ; and a hole with a fine screw is made through it 
similar to that before described in fig. 1. A cylinder of 
zinc of the same description as £ F, fig, 1, but only an inch 
and a half in length, is made to screw into the piece of 
brass just mentioned^ and a thin plate of bram screws on 
the cylinder to prevent any shake after the length of ztin* 
necessary for the compensation shall Viava been accurately 
determined. 

In the two opposite sides of the zinc tube two small grooves 
(e, hy fig 3) arc made with a file at about the eighth of^aiiO 
inch from, the top of the tube, and paralfet to it, atid aboht 
the twentieth of an' inch in depth, ' *• 

A piece 
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A pWce of iroii» |i forged ^oe foot loog, half of wbtdi ts This comprii- 
node of the same sisf as, the ainc ti^be is ^xiermtUfy, aod the 
remainder of the same dimenMons as the ui^er past of the 
peqduium rod. This iron being placed between the plates 
of brass, which form the weight of the peadulura» the lead 
jys cast around it, and the iron is afterward forced out, leaving 
a receptacle fpr the tqbe of zinc, which estands eced/p to 
th/e centre of the weights 

The brass plate at the back of the weight of the pendn* 
jqm being taken oif, a square opening (the upper part of 
which is ii^ a line with the centre of the weight,) is cut 
through the lead into the receptacle for the tube of zinc ; 
pnd ihe tube having been made to slide with perfect freedom, 
yet without any shake in the reoeptacle, it is passed up as far 
as it will go; and marks being made opposite the groves a, ft, 
pg. 3, as rep«*esented at tig. ^ corresponding groves are made 
in the lead with a gouge of the pro{>er size, into which a 
aniall quantity of melted lead being poured, the tube of 
zinc remains (irmly secured, and of course can expand in no 
pth.er direction than from the centre ol‘ th^ weight down* 
wards, 

III order to restore the lead, which was taken aWay in 
piakiDg the square opening; a piece of card paper is cut so 
as to cover the zinc, and the opeinng may then be titled with 
melted lead (being careful that it is not too hot,) without 
my dangCT of its uniting with the tube ; the back piate of 
fbe pendulum weight is then to be r^laced and rivetted. 

To the lower end of the pendultnn rod a ctp of brass ts 
firmly fixed, from the bottom of which a strong steel screw 
proceeds, which passing through the hole in the crylinder of 
ginc, the weight is supported, and the pendulwm regulated, 
by a nut in the usual manner ; and a small octagonal plate 
of brass is soldered to the bottom of the cylinder, to prevent 
pMs nt from injuring the zinc, as welt u to divide each re- 
solatioii of the 8crt4 into eight equol parts. 

To determine the lei^th of zinc required fora compensation DcterniiiiAhoa 
of this form, that part of the steel screw included between 
the nut and the end of the deal rod must be coHsidere<1. n„upeabaiioil. 
This we will suppose to be two iuebes, which will leave half 
on inch, by which the length of the peadulum may be va- 
ried : 



NKW CO^reiriATlOff nfTjrDUL 0 M. 


mo 


ricd: adding this to one inch, ^ the length of the spring bjr 
which the pedulum is suspended, we have three inches of 
bteel; anil the expansion of steel to zinc being as 147 to 
1 47 X 3 

353> we have 1*25 inches nearly for this part of the 


correction. 


The deal rod will be about 44*5 inches long; and its 
expansion being to that of zinc as 4p to 353, we have 


49X44*5 

353 


z= 6*17 inches nearly for the length of zinc neces- 
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jiihiment. 


Objection to 
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tion. , 


It' 'ji!vjnt3ge>. 


The pompcn- 
5:ition may be 
ditided. 


Advantages of 
thH pendu- 
lum. 


sary to counteract the expansion of the deal, which being 
added to 1*25 inches, before found, gives 7*42 inches for the 
whole compensation sought. 

The adjustment is eBfeeted in the same manner as before 
described by means of the screw £ F, by which the length 
of the zinc is either increased or diminished; and below the 
large weight is a smaller one, for the purpose of regulating 
the pendulum to the greatest nicety. This small weight 
may have a tube of zinc attached to it, on the same princi* 
pie as that of the larger, to correct the ex^mnsion of the 
steel screw, if it be thought necessary. 

The chief objection to this pendulum appears to be, that 
the compensation is partly enclosed in the weight, and con- 
sequently is not likely to be so soon affected by any sudden 
variation of temperature, as it would be if it were exposed 
to the immediate influence of the atnfosphere. But it has 
the advantage of being much shorter, and far more simple 
in its construction, than the one first described, and is there- 
fore on the whole perhaps preferable* 

If it be thought more convenient, the compensation may 
be divided, and half placed between the weight of the pen- 
dulum, and the other half on the cock of the time-piece; 
and the nut for regulating it may be either above or below. 

Experiments in regular observatories can alone determine 
the relative merits of this pendulum ; It certainly possessea 
the superior advantages of economy, simplicity, and ease of 
adjustment, and there appears evl^ry reason to believe, that 
it may be found at least equal in point of accuracy to any 
that has hitherto been described. 


Exeter^ ApriU 1808. 
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Extract of a Letter from Mr. J* Aston of Ipswich^ 

an Account of a Mule Cucumber^ and other Objects. 

I Have taken the liberty of sending you a curious produr- Cuilous naturti 
tion of nature, which was produced in the following man* 
ner; Mr. Chapman, the proprietor of very extensive pineries 
in this town, had growing in one of his hot houses a plant of 
the cucumis colocynthis (coloquintida, or bitter apple), 
which happened to put forth a male blossom a day or two im|irc|rnatetl a 
before it was removed into the open air. In the same house cu,nb,j*r' ^ 
there were also growing some plants of the common cucum- 
ber ^Iso in blossom at some distance from the other plant. 

It is supposed some of the farina was carried by a bee from 
the blossom of the coloquintida to a female one of those ou 
the cucumber, which thus became impregnated, and pro- 
duced the fruit I send you.^ Mr. Chapman says he noticed 
the cucumber when about an inch and a half or two inches 
long, and it had every appearance of becoming a very fine 
fruit, but soon afterward it began to swell, and continued to 
do so till the other day, when he gathered it and presented 
it to me, 

1 hud some thoughts of sending you a drawing of it, but, 
as I am a very indiifetent botanist, it struck me, that you 
would not be able so well to iinderstaod its nature either by 
delineation or description, as by seeing the fruit itself,^ Mr. 

Chapman is an intelligent man, and has been for many years 
engaged in horticultural pursuits*. You will perceive it is 
what is called a mule fruit partaking of the nature of both 
the parent plants. See PI. V, fig. 5. 

If you should be of opinion, that it is a circumstance 
worth mentioning in your Journal, 1 beg you will do it in 
any . manner 3^ou pl&se, and in a way that you think will be 
most easily comprehended by botanists, to whom most pro* 
bably tbecommumcation will be found acceptable. 

* This Effect, I am informed is not nnfrequent, aod is ascribed to bees. 

Whole beds oi melons have in some iiisunces been thus spoiled. N. 

When 
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Whan I Iff AS in London you may perhaps recollect 1 men^ 
tioned to .you, that considerable quantities of iron pyrites 
were to be found upon the sea shore at Harwich. I have 
embraceH the present opportunity of sending you a tmall 
specimen for your inspection. It would be curidus to as- 
certain the true theorjr of its formation. From the little 
observation 1 have bad an oppottnnity of making, I am pefw 
suaded its formation is considerably aided by the seawater. 
Pieces of wood, bone, &c. become converted into it by time, 
and lose every trait of their origin, except the shape of the 
grain, which in many speciitiens is nicely preserved. The cliff 
above the shore appears to be almost entirely composed of a 
blueish soft clay, which is continually crumbling and foiling 
down upon the beach, and is washed by the waves, and 1 
think a curious observer conversant in mineralogy might 
easily trace the formation of the pyrites by gradation from 
the clay, as pieces may be found in several different states, 
and it appears to he infinenced by the alternate action of 
the air and sea water, but in what way 1 -am entirely at a 
loss at present to conjecture. • 

Ipswichi 6ih of JunCf 1808 . 


iiii. 

Letter fiom Professor Vince* in Reply (.-Dytucos. 

To Mf. NICHOLSON. 

sm. 

jl Shalt esteem it a favour, if yon will insert a few temarW 
on the observation^ of Dytiscus in your last Journal, en« 
gaging not to trouble you again on this subject. ' / 

In the 6rst paragraph there are two unaceouniable misreif 
presentations, for I would not charge Pytiscus 'with doiiig 
it wilfully. He says, ** the two first terms of the series verg 
possibly allude to the two first terms of the on/jf two seriea 
which are to be fopnd in the essay, these two iertns halving 
been already mentioned as sufficieni far dttermhisig afte 
fores. ^ I4ow I Imve put down ibe first terma of thus of 

the 
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tbe wries, with -f &c., neauiogi of coarse, that the other 
asfies <nd temu were to he silliplied, as I before - remarked^ 
o«d which it is strange Mr. D. should have forgotten* And 
secondly, I have never mentioned, nor was it possible I 
could mention, that the two terms nllnded to are sufficient 
to determine .the three; a further proof with arhat little at^ 
tention Dytiscus has read tlie essay. 

• dB ^ *¥ 

Again, he says, “the series — -] ]- — &c. may cer- Ann«t*rtioimf 

a a u ji,, cnoiionuti. 

laxit/V VAvy as if all the "Greek letters after the first tie* 

come inconsiderable, and our author has virtually confesRcd 
in his essay, that they do become inconsiderable. ” JThe se* 

ries certainly can noi vary as The quantities /3, y, ki\ 

are very small, but still finite, and can only be rejected in 
qn approximation to the law of force. The law of gravity 

varies aeeuratefy as — , and the series can never give that 


law, as I have proved in Art. 11. 

Farther: “ As to the difficulty of extending the law to Anottm lon- 
tbe iatCfnal ports of the sun’s substance, it is perfectly ob- ^ 

CfOfur, that the law of density, as well as that of the force, 
must be supposed to change at tfie surface of every maiei iul 


body, long before ^ can become equal to P.’ 


Not per- 


fectly obvious. When we discover sudden variations of tlu* 
laws of nature, it is not that the/>rfmary cause il^rieccss^rily 
altered, but that some of the circumstances under which it 
acts are changed, as in the present instance. W'^itliont con- 
sidering the cause, we know, that the attractions of every 
two particles of matter composing the sun's body vary iii- 
ver^ly as the squares of their distances, and at the same 
lime cpi|«titiita a whole fqrce, which, to a body external to 

tbf sun, varies as and to an internal body, as n. It is 

ndt theireibfw necessary, that the law of attraction of tlie 
cooititueat particles shonld vary,, in order to pwoduee these 
dUfereat buvs of force. According to Newtoii» any two par- 

lid 1"*^ 
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tfcl^s <if, matter, either both within a body, or’ one itithiit 
atid the other wifliout, ten ^ t&^ard each father by the same 
few of force, and therefore the came of' that tendency, that 
* ‘ fe, in our present consideration, the variation of the density 
df the fluid, must in both cases be re^dfated by the same 
which would Ittw, If we were to Rditiit the position advanced by Dytis-* 
toninacontia- chs/it Would involve Newton in a contradiction, and instead 
dtetion. of afFectin6^ the troth of my proposition, woidd further tend 
to confirOi itl . To change the law of density immediately^ 
would be to substitute two fluids instead of one, such a 
change necessarily implying a change of the fluid ; for what 
better criterion have we of different fluids, than that their 
constitutions are regulated by different laws ? T'o defend 
his objections, Dytiscus makes an assumption totally incon- 
sistent with Newton’s hypothesis. * ^ 

I do not think it necessary to make any farther remarks 
on the observations of Dytiscus, and I must make ah apo- 
logy to mathematicians for having said so much ; but I was 
induced to do it upon this consideration^ that they might 
uot mislead those who are iguorilnt of the subject. 

I am. Sir, 

Your obliged humble servant, 
Cambridge^ 9 June, 1808. « S. VINCE. 

XIIL 

Ceriatn Improvements in CbrotiometerSf by Daniel Derinq 
JVIathew, Caius College, Cambridge* In a Letter ^ftvm 
the jinihor* 

SIB, 

Chronometers TDhE degree of accuracy, to whiclr chronometers have 
grJaVv*im- brought within these few years, may appear to be the 

j>rQved. utmost to which, in a machine so complicated, human art 
could eatend ; but as ^ navigation has deri\<ed great advan* 
tnges from improvements made in * them, I have been 
tempted tp make some alterations in their coostrit^Hioq, the 

superiority 
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■apMiaritjcf i ri nd i 1 iWftiir «niM tiaim to 4Rl>> 
cM*. * • . ’ 

Tbe principle «F Mn<lfa^'c free eec n pMntut t (eee 4to 
jMrtal» iwi.i^ p.i8) K IMICto, «Ito«redtobetlMbeit^^ . 
thnt ww ever <ril>»wl to die pabKe; but He pAritoiMnee Mu 
Mtbeen fbutari to be enperiar to edien^ nnit lile^ ob 
ewcennt ef then being an toup pivoti *mI epringe* «mI Ml , 

•eeoftnt cf He Vipping« tehence it ceuiot fan d e fend e d 
ttpCB. Mr. Arneld eeys. be hM nwde bk ppednloai epriiid ArmiU’t. 

• 0 , that the nbretionenre perfenned in the mine date nliea 
the nain epring is weric, as when it it strong. Thk pn^ 
haps may be in some de gr ee accompliahed by very Ann 
workoanship. and akgreet many tnalst bnt the matn'spring 
k not deto d sed ftom the balance ; and on thk accoont 1 
think the title of b«ng detached is not correct, at the naht 
tpnng keeps up the action of the baiance. 

My alterations and improventmts, if I may to nail dienti Principle of 
conrist, let, In reducing tbe wear and biction of gf r, ■uibot'i. 

Madge's escapement, and putting it into antoie ample fbnto 
Sdly; In applying my equalitiog maintaining powers in 
such a manner, that tension does not alter their strength, 
sdly. In Oecttring the locking of tbe tooth against tbe dcM 
tent. 4thly, In stopping the hole) nsdi hnrd platina. 

For these purposes I have two escapement wheels, equal DeRMpUoa of 
and similar in all respects, as seen in PI. VI, fig. 1. a A, 
h B, c C, d D, e E, / F, represent the teeth of the two 
wheels, whidi are so placed, that the tooth A of upper 
wheel is exactly between the two teeth o fi o^lTe Iqatisr 
wbeek Hiese teeth are prerented from revolving round by 
the sww detout pallets G H, which turn on a |nn, and eoto 
centoic with diese detent pallets the pitots of the vefgt * 

tom, which k in the fbna of a crank as at M, or more 
plainly at fig. 8. y y are two joints at the ends of each of 
the ama of the pidlets G H, in wtneb tbe pieces « a are 
screwed, so as to nlloV a free motion. These pieces art 
fixed'to the ends «f two Springs K L, which are made siiuH 
lar to tbe msai^ spring in n gun lock. Each of these springs 
tune open a staid «, at teen at K« fig. 3 ; and the spring 
is uMdestoMgev or wenher by tbe regulating screw u. The 
atod or is' n^e of bren and tbe screw is sted, therefore 

Voa. !]IX. — July, 1808 . Q the 
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Ae gmum 

CAOtitiraet the idtmtiofttt cf the springit by heat and 
N*N U^dw^lMaiHI^^ *»''V /;:*}>*' ■ '' m- '^ ■ 

Iifi mannerof la^tbyft . The wheel km$ 

impelled by the n^inn, spring in the direction of the arrow 
Vi aid ’priwdatad ^bmiiieailviiif by the«^ 

' let H« the.bidaoee'l^ ks vibtatiiMi> knocks out thedetent at 
lii^ afi9* at thb sami ti^e the- tooth £ rai^athWf>allet 
‘ tin it eonaes to its detent. In the mean tima the balance 
casties the pallet H through its seniiiribmtioa^ and ia 
lowed 'babk by the pallet as far as the rim of the wheels- 
beta^een the t^h if e» this gives the balance force auAcietit 
to knock out the detent of the pkllet and the 'same* ac-. 
tion and reaction will continue so long as the moving power 
acts. 

To prevent any possibility of tbe wheel trippings I put two. 
» banking pins as at g on the arm of each pallet, which pre- 

vent the pallet from going fonhcr back than is necessary to 
allow the tdoth to raise up the pallet to its detent, by meatis 
of the catches p p, the end of which is a fine tender spring ; 
and I make a circular piece to project ont from the catch, 
80 that the Crank in IIS' vibration first raises up this catch, 
and keeps it up while it knocks out the detent. ^ . 

AiUautages of Having « plained the action of my scapemeiit, 1 will now 
fli.s ^ca]Hjment. ^ T, « i.i 

state a few of the advantages, winch appear to me to arise 

from these alterations., 1st. By. making use of a double 

wheel, 1 not only reduce tbe wear of the teeth, but 1 can 

in^thiu place my detent palleis and buck springs so as 

not to interfere with one another, and I can have the pallets 

to turn upon the same centre. 2d. Straigfljt springs arwvl- 

ways pr(*forable to a apiral one, where they* can be used, 

bccUnse they are not eo difficult to make, and their strength 

be* altered by adyasting screws, which eajsuot be done 

when spiral springs are used. Another advantage gaiac^d by 

using straight springs is, that the colnpensution may be put 

to the ^prmg 6 ,tbepi 8 elves, which is pr^ig^blevlp p.coaipln- 

sajtion mi, tbf ^bplai^. 

oiMi*<4ions an- ^ f prcwns ufibn twth 

ngainst the inclined plane is equal, and will therefore wear 
the face of'ilfo^Uet equally." 1 am aware, that many 

objections 
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b^inade to^ev^ tpnhf^tia iieeoimt of thcni 
beiug BO many joints; but as tfaore orail be either mb 
of the spring up and doela \he back of tbe peHeb^PO dooi* 

Ue joint: the laktar saMbod iaieer^^ pmfcnWe 4o ^the 
Ibnner^ \ 'ii , ^ 

. in Mr. Mndge's watchesg HiO adjufiting of bii aoiriliaTjr De^rt in 
apring to prevent tripping was one reason, erhy Acy ft^MuOge’i. 
quenrty stopped ; for when clean, the maaii spring was^ iuIp 
josted justto raise up the pallets to their detent, ai^ thece* 
fere, when the oil got more tenacioas, ,and the works got 
dirty, the main spring had not power* to raijK^ the pallet ; 
the consequence of which was, the watch stopped. 

The peoduUim spring is generally allowed^ by workmen Pendulma 
to be the most diAcuU part of a chronometer to make and 
adjust well. The two back springs answer the purpose of 
the regulating power, as well as the maintaining power. 

As platiiia is the closest grained metal we have, apd it Preference 4 
can be drawn very hard, 1 prefer stopping the holes with 
it. It burnishes very fine, and oil has no chemical action 
on it. 

If yon think these improvements worthy a place in your 

Philosophical Journal, by inserting them you will oblige 

* 

, Your sincere friend, 

DAN. DERING MATHEW. 


XIV. 

VhmvMkns o» the Posiibilitjf Mllecthig a eertain Qium- 
■ tUy of Sweauc Acid, dunnf tic Preparatmt f Aadter 
Vameuk, wUhoutmif bgwry to the Qmlitif ff th$ Vanish: 

, by Mr. Planciu. tf the Society if AttOiocarm, P«- 
r»*. 

* ■ . 

Having bad ocoukm lateljto awirt in die fabrication suceinic aeU 
of a large quantity of ambor Tamirii, I remarked, that 

during the proceiw, and till the heated rabetaiee hid ac- *"*** 

' . ✓ 

. f AnnaUsds Chinfeg^ol. JUJ9C, f»40. 

Q2 


quired 
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qatr^ the urapw iieiW *f ffwlitjrt » gw«t duel ef «»«.■• 

ni^exiHliWgMnwieivU .. . ■ » ^ 

Nnadvantiige • i^Q^ifKaMHU eelw he* «iiu( Iwve had the of>* 
orthTs*"""^* p®rt»ii^alL«J»«wiii^tli«.BM«e Ihhigrbtt^ whether firon 
not knowing the true netare.and properties of this mlt« or' 
fnpw «»n«doHag^it M oftentiel to the goodness of the varr 
uiiih> no (V>e* et-leutehnk 1 kmov «>f» has dMMght of turn* 
Amber m viKiug i( to adveotegf.) It wonU be ‘a ntstgke howerer to 
bl’ touUy dt"* tb^ good ntmish ought to be free firom suonnie 

prived of lu ufid : tW /J>e contmuy it is very prabable, that at the time 
the 4tyiag oiLand oU of turpentine are added* to in> 
crease the flniditp of the aa>iber» tins subtstanee is s^ cape* 
bie of farnishing-Ut and even in som.e quantity. 

Much of the I should ba wandering fnoin the paqpose of this notice* if 
M id lost in the j detail the various processes employed for the pr«- 

oi nidlwirig. paratKm ot this y«;iu 3P« 1 <mly say, tbat, w* the/ 
proce/e i«b ivfst coimaoidy conducted on an open Are, and 
in an open ^mlazed earthen Yfsielv the mouth o£ which is 
iour os ilvei indies, in diamnterp when the matter b suffi* 
ciently heated^ pitrt of tlie acid set free is carried off and 
lostfin the aiCf wbUe a tderable quantity adheres to the 
sides of tdie matrass in thn thtm of very slender needlesp 
sufficiently white to requ^e no pi^hcation*. 

Illh. of amber Every uiatiass containing 24 oa#^ which is the common 
90^ 's of^o^dJ ™*y burnish 90 or 90 grains of acid, without any 

iniihout detri- injury to tile quality of the varnish : a fact of which 1 have 
inent. satisfied myself by several trials made in my own labora- 

tory, waK 88 in that of Air. Tonnelier, coach painter, 
Proncr time of who^s well skilled in tlie subject. It is proper to observe 
colleaing It. here, thaib wa ought to collect th^ sueoiuic acid as it is sub* 
limed,< which takes place a liitle before the addition of the 
o^igeniaedor drying ml* if rinSfOpmihm weiie deftrsed, 
tiHi^grashmr jpart ,bf i$ trould be la fast, the motion 
^of die spatula necessary to mix the oil with the amber 
would separate a great deal of* the aeid : and there is no 

ArW pure m a * obtained is suflirientle pure when the \euel is new, but^ 

r)o>A vessel. it ic mordcofouretl Si sub^tM^Oenc opcrSiions. It may then be purifled 
Pr best, ac^cordtiif a> tho method mdicsted by FoU. The artiste who use cop- 
per matrasses will find an advantat^e in it, for these vessels being 
jnorc ea»4iy cludiied, Ihqy wiILlddmiuo to funtiaU vhaaiinie product. 

hope 
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hope of colleeling; any after llie oil of turpentine it added* 
as this oil* partly converted itito vapour by the beat of the 
mixture, so as to make it swell even boiL over, wio- 
sions the acid to disappw entirely* ^ ^ 

However minute the means I have employed for collect- Method of do- 
ing the succinic acid miy appear, I think it indispensable 
to desenbe them. At first I thought pf taking it off wife 
a card. This answered pretty well. But thete ts dah^f of 
Burning the fingers, if from inattention th^ sRelufi^ ^thiibh 
the heailed matter. I found a miicb more coitven%ht'^- In«^tniment d^ 
striiment wKs a tin spoon, made as represent^ in 1^1. Vjf, *®*^*'^®'** 
where fig. 4 is a tide view of it, ahdfigV fi a front view. 

This spoon diffors from others obly in the form of its Bbwl, 
which hf Vdt little cdficave, the front of it lormihj^ t seg- 
ment of a circle, and adapted to the size of the matrass ; 

•thich is repfesenVed at biit on a mtich smaller 'sedfe, 
not to occupy too much room in the plate% The bowl df 
the spoon is* tenhinated B^hd By a tfnn plat^ 'df nk>n, 
whii^h fising a fo#liiief above Its' ed^ra fohibrW sort of 
and to this is jonfed a hahdl^ of tfite sMeeh 

inches^ loftgi forming a right 'Ubgle with the Boirl.* *Thfe 
shape of thn spooii appeared to tiftf the hioflt e6lilredient,*tih- 
cause, 1st, as it adopts itself aCcuridely lo'the skfok Of the 
vessel, it piravents the subKOied acid, wMeb k serapM 6ft' 
by dibwing up the apoon,^ ftom mlxltig with the* 
ber: and fidly, it allows the operator to collect it itiiMfiiit 
ing ineOmmoded by the vapours emitted. * ' ' ' 

Prom what has beOtl mid it appeafs, that SiVtis i i ^eiff- Variii^h makers 
ployed iu mOking athber varnl^, without atiy Ultemti'cm ih 
thetv usudl processes or itpp6fatus,^ma!y fUrfiilh'ud iii'-ffitiihe qinntity of it e 
with a pfefty large quaattl^ of sticdtaie aOid,' #Meh' h«ii 
liitheHo be«i ^onBaed' tO' inOditcat IdiVitoiy MMr fife 
foand benafidal iit<oAtet''uis.' ‘fiotnfe gfrfe Usoful fori mi- 
me room to hope, that, its solution in alcohol-may be bih- ’ 
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An Ettay on the Saeckarfne DiaheUs; by Messrs. DvPtrr* 
TRBN and Thknabo. Abridged by the Authors. 


of recent 
date. 


Sugar demon- 
strated in it. 


Unne changed has- long been known, that the nature of the uriqeis 59 
la diabetes, much changed in the disorder called diabetes, as, instead of 
being pungent and in small quantity, Jike that of a healthy 
person, it is on the contrary saccharine and very copious, 
but its analysis Xhe first attempts fit its analysis however are not to be dated 
farther Jback than thirty years. For this three reasons may 
be assigned: first the rarity of the disease secondly the 
little certainty of the chemical means of apalysis foriperly 
employed; and thirdly t}ic cfunmop neglect of animal cfaey 
niis^. 

It was pot till 1778 that the existence pf sugar in diabetic 
urine was actually demonstrated. This discovery, made by 
Caulcy, imd cqofirmpd in 179I by Franck, was conjectured 
by. Willis ip t)ie begioniog of the 17th century, and in some 
meeswre perceived by Fo|:de and Dobson, But it must be 
cop^sjsd, that Cpulpy, attending only to the saccharine mat* 
ter of thjs spit pf i|ripe, left much to be desired. It wan 
necessary to inquire into thp pthpr principles it might pon* 
tain, and paiticuiarly thpse that enter into the comppritipn 
of healthy urine. This was fJonp in 1803 by Messrs, Nicpr 
Ceneisl state Igs a^^jOaTopdeville of Capii. Frpm their researclies it ap- 
pe4r*9 that diabetic uripe cpntains no sensible pprtipo of 
uree pr of )ithic acid ; that the most sensible testa scarcely 
indicate gny traces of phosphate or sulphate; that it is in^ 
|K>Miblp to disporcr ip it any free acid; and lastly that we 
find in it only a laigp guanlsty af warn* or lem 

esmMwsdt, 

Our idtjart in tUs essay is not meri^ly to poofirm tlie rc^ 
suits we iiave mentioned, but fiurther tp make knpwn 
1. The modiod obiervatipfiB we have made on the patient, 
yrbdie Wiilic we anal]^ ; 


of it in the 
disorder. 


Qljeeteofthe 


/ a Aaaales ^ Chsaie^aal. blX, p. 41. 
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ANALYSIS drrUffifimC UfttKiib* 

3. The very peculiar nature the saccharine siibstance 
we found in tliis urine : and 

3. The various changes this urine underwent before it 
WHS brought back^to its primitive composition. 


Part L 


Observations made on the patient^ whose urine 
we examined* 


Obsorvntions 
on tho d^^case* •. 


From these observations it follows; l.Thrt the saccharine May^<jn«e 
diabetes may t oiitinue sevenil years, and even as long as 
the digestive powers ran maintain themselves,' and supply 
the excessive w'aste occasioned by the urine. 

2. That this disease is not iiicurable at any peribd, not Curablo at ary 
even when tlie impaired digestion appears unable to supply P*^^*^**’ 

the materials of the secretion tliat exhaust the animal eco« ' 
lioniy. 

3. That the seat of this affection appears to be in the its seat tht kid- 
kidneys* not in the intestinal canal. 

- In tact neither the appetite nor thirst of a diabetic patient 
is any way depraved : they both, as well as the digestive 
powers, appear merely to be proportional to the want of re- 
paration ; in the next place the aliment undergoes the sathe 
preparation in the stomach of a diabetic patient as in that 
of a man in health ; and what completely provCs, that the 
digestive faculty is not altered, but simply increased, in 
diabetic patients, is the quantity of food they take, thO 
quickness with which it is digested, the fjrge proportion of 
it conveyed into the circulation, and the sniull quantity of 
foces to which it is reduced ; and lastly, bonii 

of the food till the secretion of the urine, we find no nuld 
at air saccharine, or that has undergone any change in its 
cOtd position. * ' • 

• 4 . That the •^cause of the saccharine diabetes anpears to its caur;e th^ir 
be an increased and depravt^ action of the kidiuvs; that ‘^“<1 

- , • . ^ , . 1 1 • * villaiiid action. 

the saccharine matter of the urine is produced in c*onse- 
quence of t^s action't and that to it ail the symptoms of 
the dise^e are to he traced.' 

5. That the excessive Joss, winch tabes .xace in this Suiierhcial ab- 
dtsease, seems under some '^•irciv.ustouces to pcoasioQ .a 

pr^ty considerable absorpt'mr. at the surface of the body. 

6. That thc^ew propoifions^estalfijBhcd by the saccharine secretions at- 

\ diabetes 



fccted as by 
evacuations in 
(general. 


IDr. R olio's 
treatment in« 
faUibie. • 


Does not alter 
the state of the 
organs. 


ft 

the £m|«| 914^01# 

between their neyeral hinds in ^ ^^nalogevs t|> . 

those |>enosijs^ed hf imy e«|ic|g|jiitipii oicespa wheteirer it« 
nature may be. 

7 . That the mode of treatment recommended by Dr» 
RdIIo^ and since so sncicessfully employed by our cottntryr 
men, Messrs. Nicolas and .Qneodeviilei and wh|ph consists 
especially in a purply anifnul 4^et, is as efFeptpal as the 
bark in intermittent fevers. 

6. Lfkstjy, that the saccharine diabetes prpducjes no change 
in'the state of the organs, but an exertion oi^ the digestive 
and urinary organs^ bo^h of which are in a ^tatje of great 
activity during this disease, one to prepare and the other to 
expend the materials of nutrition. 


Analysijiof the PART IT. 4'^alj/sis of^ the nrip.€ of a diabetic ^puftient from 
urine. ffteenih day after his admissiim into the H6tel Dieu^ 

till he kft that place for the hospital of the Medicfd 
School , , 


Itsapp^rance. This uruie» very remarkable for the largeness of Hs quanr 
tity, emitted a smell, that was pot disagreeable. It leras 
limpid^ perceptibly ydlow^ of greater specihc gravity" than 
water, and soamely reddened infusion of litmus. Its taste 



was sjhglitly sacohame, anfd at the same time k had some** 
idling of that, of common salt. , 

Lpft to itself at the temperature of 15* [59" F.], k her , 
came turbid ih fiye or six days: bubbles of carbonic acid 
gas urwp oo the sUgbtest agitation : the urinous < 

pmelt k bad at' forst was gone, and k hgd acquired a ameU , 
resembling riiat of newly made wine: k likewise. affsiyled: 
alcohol by dktjlIat|oii, and became yery sour by esppsure 


to the mr, ga tbait k ^bifaiipji ig a degiee Ml the 

pmltfi 9f fey p e pt ejti oi i^ 

tpa irutort, or mrapomted ha f eapaolat the pher ; 
ng^fgH k miilpledi ware the mm« beejigie tua? 

bM, ipndpally tbipkenjsd^tHid waa laiiiieeA tM jrinilp^ 

sumeMidas tp f #weq* 
lielbiiNPdar^to)^^ Feom 

thfiiNnne w^euamiaed wf ohtamed nisar. thirty iKmadf 
of ska^^ mm coaar 



a mtikiiliida af ioiaU fiWM aoiki of^eonmitetfi^ 

^(hme soft gramlous iciytwc l^g icwrcety 8w8e4 it wal 
natural 1)0 jupppae, that tbe subitaiice ^hiirh formed them 
Fas not homogeneal^ and induded but a veiy smafl quan^ 
tUy of ^he sajcchariuje prioci]de« T<r osoertain thk the fol« 
itOwingexperimento were made. ‘ 

A hundred pails of this substance were distilled in a re« Sarchar’ms 
•Ufft, the neck of which entered intor a receiver kept c®h- 
atsntly cool, The products were a great deal of water^liiit 
little oil, no ammonia, a larger quantity of gasses that were 
but slightly fetid, and a tolerably bulky coal, easy io in* 

/cinerate, and when completely incinerated yielding two 
parts and half of commoa salti and baif a part of phosphate 
of lime. 

From this result we may deduce the following consequent Gen^rM c on- 
CCS : 1. that this substance contained no ammal matter, since clusiiMn. 
it yielded no volatile alkali oq calcination : that it con- 
tained very little saline matter, since when redaced to ashes 
it afforded only a residuum equal to a few hundredths of 
ita weight : 3. that it was formed of vegetable principles, 
since it afforded all ^their produett on disUllation. 

Presuming sugar to be one of tbeae principles, and pot FormcMitH 
being able to form any cqi^cciure, respecting, the nature of water and 
tlmsic with which wepouaidered nt to hj^ mixj^, wa.^fleU::r^ 
mined to have recourse to fermeptatioa, to dfstrqy the fir^ 
without altering the others eo thqt by fijtf^tiba tMid evapo- 
ration lya might ohtam them yei^. pgre. We put . into 
large ji»r LOO gr^pi. [1$44:9 gr^i^of the si^stapce to be 
analysed, gr- gw,] of yepst, and 50p 

gui4'‘ of water; lo the tubnlure of thU jar a tube 

termnaAing under a jar jBUed. with water;, aad the tem- 
peratiiiie ,hehm i64*4VF.]^ tbg whole was left 

to iuclf. Some hours aftcs^hesaipaltw hod been thuaisft, 

;h>g^bor# a mopeasent vas apparent in . mme ports 
fl#id,i»^ch 8aap^|^iunegepar^^ A gl^ ot 
limt Ma^,.fi;oiP considerable number of hubbies 

mised. up,,#(^ to heiglit^Mh^ 

4baid*a Thmjp, 

ivith.wa^r, but the flocks fell 

*4 iwa toM psecipi- 

tated 
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Different spe- 
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Left a sweet 
matter inca|>a- 
ble of fer- 
meniiug. 


Ti>i> mat'er 
« Xiiu.uicd. 


Aix^Atrus dF biMtmc irtftvE^ 

tated fs beford This ^phenoiqeilon, which did not oeafle for- 
three days; indicted a very active fermentation, and conse- 
quenttyrthe pres^ce of a large quantity of saccharine priii- 
ciplcp In fact near thirteen quarts of pure carbonic acid 
gas vreie evolved : the liquor was very spirituous, and con* 
tained near 48 parts of alcohol at 40° : and on evaporating^' 
to dryness only 23 parts of extract were obtained, formed of 
3 parts of seasalt, and 20 parts of a brown viscous n^itter. 

Now we knew, that 100 gr. [1544*.$ grs.] of sugar prg*^ 
duce 12 gr. [185*34 grs.] of a similar residuum, 56 gr. 
[ 864*92 grs.] of alcohol, and 36 gr. [556*02 grs.^ of carbo*, 
nic acid. The substance obtained from diabetic urine there*, 
fore gaw 2 us by fermentation the same products, and nearly 
in as large quantity, as the best crystallized pure sugar: 
and if *to this we add, that with nitrie acid, alcohol, and 
other reagents, it comports itself like sugar, we must neces- 
siu'ily consider tliese two subatgnees as being in souije men* 
sure identical. 

'V We must recollect however, that it is scarcely sweet, cud 
that at any rate it is much less so than sugar. Hence we 
are led to conclude : 1. that, ds chemists hove lately begun 
to imagine, there are dilBsrent species or varieties of sugar: 
for here the differences are so striking, that they must con* 
vert to a certainty what was only probable. But as the taste 
is not a certain iadidition of the existence of the saccharine 
principle, it became necessary to inquire, whether, among 
the substances that have bitlierto been confounded with su* 
gar ouwaoiAit of their taste, there were not some, that dif* 
ferea from it essentially. We were thus led to examine 
manna. Our first care was to mix it with yeast and water 
at the temperature of 18® [64*4° F.]^ aud observe with atten* 
tion all the phenomena arising from this ntixiure. The fer^f 
mentation quickly took place : it was .at first brisk, but soon 
abated : and at the expiration of two dayait was at at end* 
The liquor however had a very strong vinous smelt; but, 
far from being spirituous, it was on the contrary very sacehd* 
rine ; and on evapbration it depowted in the forns of Crys- 
tals almost all the matter that bad been empioyed, divested 
of the faculty of fm’meifting. v ^ 

‘ Though persuaded by tbtsc molts, tiidt manDaeontained 

but 
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but a vAry small quantity of wpctf we still deemed it . . 
pessary^ to compare it with this substntoce in all its proper^ 
ties^ in order tp place the fact in the strongest light, and 
thus discover all the characters proper tp the peculiar prin- 
ciple, of which it appears to be almost wholly formed. . For 
this reason we ei^amined the action of alcdholon it, which 
does not attack the saccharihe principle, and that of nitric 
ocid, which does not convert any portion of this principle 
into mucpus acid. The first of these reagents, at the tein- Hot alcohol ’ 
perature of 60® [140* F.] dissolved so lOrge a quantity of “I* •o 
manna, ihat pn cooling it formed a mass of crystals in !olid on 
groups, the crystals ih each group issuing from a common couimg. 
centre. The second produced in it by long continnKl boiU NitricacM con- 
i,ig such a forge deposit of niucous acid, that the weight 
was nearly equal to half that of the manna employed. 

Here then we have two more characters, that strikingly Thoso cbarar-" 
distinguish sugar properly so called from the peculiar priii- n n distinguish 
Cl pie ot manna. 

No doubt farther research would exhibit many others and |>srlia^>8 
more or less striking ; but as those we have related are suf- 
ficient, to m^e thpse two substances be considered as per**- 
footly distinct from each other, we did not think it neces-- 
vary to [msh our examinatiou farther. 

Hence it follows, that it will always be an easy matter to This 
discover and to ^parate manna, or rather the peculiar prin- parable IVlu 
jcipfo of manna, whatever be tlie substances with which it is cuhol, 
mingled. All that is necessary is to treat the matter <'on- 
taining it #ith hot alcohol, and it will be aVmo:^ «>iitirely 
precipitated by cooling. Indeed there are other vegetable 
substances, that possess this property even in a striking de*- 
gree ; but as these substances are Ibond only in this class of 
acids, it is always practicable to deprive it of these, by com*^ 
biniiig it with an alkaline or earthy SAliiialde bose, or a me* 
tallic oxide, according to the nature of the acid ; and coii*i> 
seqnently this mpdt^ of separatiou ^moy be generally 
ployed. 

we foay ascertain, whether the^honei^'dew observed Honeydew > 
01 ^ leavCsH^f oertmn trees, patticnlarly those of the lime, 

bft r«nTy a species of manna; and if it ba tha same foith ^nd nccharine 
Ibc enetdiarine prineipfo that asriiti in aspiar&gus, and which principle in at* 

Messrs, 
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Jkniiirm or orASSTio tTmiri. 

l^fesgi'K, Vaut^ueUn i^.Robiqoet httVe feund Utere miied 
.with a peculiar principk» 

Par! TFI. Anatysia of ih^ unne of tha diabetic patienufrom 
the time of his admisdon into ike kospital of the Medical 
School till he quitted it. 

Mf^iciiKwith. Durinjc^ tho the patient was in the Hotel-Dien, he 
Sd r^'effbct confiaed to any regimen. lie lived nearly aa 

•n the urine, he pleased ; his disorder i‘'eitiaiDed stationary » and his urine* 
which was still very abundant, had not altered its nature. 
It was then determined* to remove him to 1 he hospital of 
the Medical School* where, being almost always under the 
eye of Mr. Dupuytrea* who had the care of him, or of 
some one of his |mpUs, it was much toore eas}^ to oblige 
him to do whatever was desired. 

Vopetabirfood At the expiration of a few days all kiiids of vegetables 
were refused him, and nothing was given him but ammal 
food. The quantity of this he took, as wejil as of what he 
drank to satisfy an itti<|uencliable thirst, was accurately 
weighed* 

For the first three or four cbiys no change in the urine 
in a few <iays a was' observed ; but in five or six it was less white, more 
acrid, more acid, and less saccharige. Sufcjeqtcd to eva- 
poration, instei^ of remahiing limpid as before, it became 
Albumen np- turbid, and was cotered with a tolerably thick pellicle of 
peared m it, albuminous matter* When 1 perceived this, change, par- 
ticularly the presence of anijpdal matter in his urine, though 
the s tofo^ of* the patient was completely unknown to . me* 
and Iwas unacquainted with th.e loanner in which be had 
been treated, I coneluded* that tlie, disorder had begun tq 
and incronscil abate: and then fin4ing» that this qnimal ; matter became 
m quaniuy. ^ly more abundant,. 1 cogsidcfed tlws cure as appro^clling* 
Mentioning my opinion to Mr. Jpupuytren* I)c syid it was 
probable* but appeared surpris(i^ at it* t^l I infqriqed hitq 
on what it was founded. 

From that time the patient continued to amend* His 
urine grew daily more onimalized* and' saccharine* 
The albumen Thg idbuinii|0V9 animal matter soOn began to diodnish 
B^ and'ilihw uree and litbic acid m grad«utU]^ ?«apr 

acid beg^ \o peaYocU At leD|^ it l^camf pei^ctly similar to that of a 
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man in health, and the patiMt was cured. Immediately 
on this however he indulged in excesses of vaiious kinds. Excesses 
when the diabetes returned, com plicated Vi th other* disor- 
ders, under which he soon sunk. 

If now we take a review of all the inductions that may G ^nml con-^ 
be made from the experiments just relate4 in the second ‘•■*“'***^*“»- 
and third part of our meineir, we may afiiriB 

1. That the diabetic urinh we examined wa^ chmpc to ^* State of qie 
almost wholly of a substance btit little 'isRceharine : ailH| 

that nevertheless it possesses all the properties that charac- 
terize sugar ; for it is converted into alcohol and carbohic; 
acid by fermentatioo, aftords a great deal 6f oxalic acid 
and no mucous arid when treated Wi^ hitrk^ acid, Is very 
little soluble in alcohol at 3(J®, and produces when calrtried 
hut littb; oil, apd a great deal of water and carbonic acid. 

And thus it is demonstrated, that there are difiei*ent varie- 
ties of sugar. 

2. That manna is not a species of sugar: tliat it contains 
but a small tpiantity, whicii may be destroyed by fermen- 
tation : and that, on the contrary, it contains a great deal 
of a peculiar principle, tlui ta^te of which is very sweet, 
and the chief characteristics of which are 'not to ferment 
with yeast, to yield a great deal of mucous acid w'ith nitric 
acid, and to be rhore soluble iu hot than cold water, but 
particularly ici alcohol, so that tluj solution on cooling be- 
comes a crystalline mass. 

3. That if nothing but aiiiniali||ed food be. given to dinbelic An :u.ir>a» liet 
f>atieuts, tbeir urine changes its nature pretty quickly • tliut 

at first we find in it an albuminoos matter; that this albu- 

raihoiis matter the quantity of which ctmtinues increasing 

for some days, appears to be an unequivocal sign of a 

ciirC: that" afterward the albumen gradually 'di$sippe«irs ; 

that the kidneys then begin to secrete uree, lithic acid, 

and' no doubt al'etoiis acid also: aiid that the urirtc soon 

becomes similar to tUat of a person in health: but that 

nevertheless, to prevent a relapse, the patient ought still contnm jd iwnv 

to continne liis regimen of an iiniiiud diet for a consider- fap^c.' 

able time, and take nothing that might bting on the 

diabetes afresh, . " 
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tetter from Mu ltotcitF» qf Sfagdebourgh^ on the fetid 
Ririnqf Sulphur*. 

I lately had an rapbrtiinifcy of deftectins Mr< WestramVa 
fetid l esin of sulphur f in an unexpecterd manner. 

Mr. Michaelis, after haring precipitated the golden sut« 
phifr of antimony from the hidroguretted sulphiiret of an* 
ttmoniat^ potash by means of sulphuric acid, evaporated 
the supernatant liquor^ which held the suipliate of potash 
in solution* 

When the solution began to be concentrated, a vapour 
arose, by which the artist who was stirring it was singularly 
incommoded. At the same time att insunerable stench wad 
emitted; resembling that of burning asafoetida- 

The saline mass, being evaporate to dryness, was of a 
gray colour, and had the remarkable smell just mentioned. 

Being dif^ested with alcohol, it imparted to it the smell 
and taste oi garlic. 

The alcoholic fiolution, left to evaporate spontaneously, 
yielded a gray, glutinous mass, having a similar taste and 
smell. 

1 was desirous to impart the knowledge of this fact, as I 
know not whether Mr. Westrumb be acquainted with the 
formation of a large quantity of the fetid resin, which may 
easily be procured by this process. 

Since the smell displays itself before any alcohol is add- 
ed, we may conclude with Mr. Westrumb, that the alcohol 
does not contribute to its formation. - 


SCIENTIFIC NEWS, 

, Wernerian NaSiral HUiory Sockty, 

A^1icla=;t meeting of the Wernerian Natural History Society, Jime the 
lltb, Dr. Thomas lliompson, one of the Vice-Presidents, read a very In- 
tel esiing and valuable paper on the chemical nature of duor-spar. Cap- 
tain Laskey also read a paper on the pinna ingens of pennant : from hris 
observations, it appears, that the pinna ingens of Montajgue, pinna corea- 
lisof Stewart, and pinna ingens of thoMnnean Transactions, are thesame 
species, and identical with the pinna ingens of Pennant. At thesame 
meeting, Charles Anderson, Esq., read soroeobsen'ationson the geognosy 
of the island of Inch Keith, in the Frith of Forth. . ft appears from the 
Interesting details which he communicated, tl^t the whole island is com- 
pe*«ed of rocks belonging to the independent coal formation ; and that the 
gr enstone,wliich there occurs, is traversed by true veins filled with quartz, 
chalcfdoriy , calcspair, dre ,and also contains numerous contemporaneous 
veins of different kindf. Mr. A nderson intimated his intention of laying 
before the Society, at a future meeting, a more particular description of 
the island, illustrated by drawings and a series of specimens. 

* Extracted from Gehlen's new Chemical Journal. Annaiee Ae Cki^* 
vol. LXll, p. 190. t Journal, voL XVIU, p. 41. 
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TWO METEOROLOpiCAL TABLES for. 1 807, 

Commiuueated hy JJu CLARKE, of Nottingham. 
QUXWiTY Ot RAIN, * 

WHICH FELL AT THE FOLLOWING f|iAC£S 1^ THE YEAR lB<r, 

Ih incfiM and Lfcaffuih. 

By the Rev. J. BLANCHARD, ^ottingi^aM, who solicits Communications, 



J Meteorological Table ^ from June to December, 1‘3C|7> 

By Dm. CLARKE, of Nottingham. 


([3^ The following observations on the Thermometer are made at 8 A. M., 2 P. M , 
and UP M.; and on the Baromeier ut 2 P. M. The former instrunKUt i& placed in tiu* 
open air, exposiid to th * west, but in a situation surroundixl by buildings, which pieviMii 
any alteration of temperature from ciirrenis of air. Tlie direction of the Wmd is uVeii 
from the vane of St, Peter's Church; and the nuiiibur:* bta^e how often ii has been ob- 
served in any particular quarter during the month. 
























SfETEQ^OLOOlOAL JOtRKAt 

. ForJUNEi 1806 ^ 

'Kept by RdBERT BAlKKS, MaBieeahitiwl fiutriinient Maktf, 
in StBAAo* liVNiioit^ 


N. B. For^intof rotom in jfxtMeni ntii^W, tAe apparatmand ila relative 
situations will be d^ribed in our next. 



THERMOMETER. 


WEATHER. 

MAY. 
Day of 



1 .• 


BAROMEr 

T£K. 



< 

< 

Highest 

Lowest 

Night. 

Day. 

30 


63 

m 



Fair 

Fair 

31 

JUNE. 


64 

74 


31,30 

Rail) 

Ditto 

1 

60 

56 

64 

49 

29.76 

Fair 

Rain 

52 

62 

58 

66 

48^ 

30A 

Ditto 

Fair 

3 

63 

6b 

67 

57 

29.79 

Rain 

Ditto 

4 

b'l 

56 

63 

52 1 

99.71 

Fair 


5 

62 

56 

64 

51 

29,68 

Ditto 


6 

53 

52 

57 

49 

99.79 

Kain 


7 

58 

56 

62 

51 

29,84 

Fair 

Ditto 

8 

60 

55 

63 

51 

29,83 

Rain 

Fair 

9 

54 

55 

62 

52 

29,66 

Cloudy 

Rain 

10 

58 

56 

64 

49 

99.37 
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Fair 

11 

63 

58 

67- 

53 

30,4 

Ditto 

Rain 

22 

60 

59 

69 

52 

3M8 

Ditto 

Fair 

13 

6(> 

63 

ZO 

55 

30,15 

Ditto 

Ditlo 

14 

67 

63 

70 

55 

30,7 
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Ditto 

15 

64 

62 

68 

50 

29,92 

Fair 

Ditto 

l6 

62 

61 

65 

56 

30,12 

Ditto 

Ditto 

27 

64 

62 

70 

59' 

' 30,14 

Cloudy 

Ditto 

IS 

67 

68 

74 

62 

30,6 
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Ditto 

15) 

6h 

67 • 

74 

62 
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Ditto 
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67 

66 

71 

60 
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67 

62 

70 

58 

30,— 
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Rain ' 
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22 

69 

62 

72 

56 

29,83 
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23 

62 

58 

68 

54 
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Fair 

Rain 

24 
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62 

68 

55 

29,89 
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25 

63 

62 

69 

56 
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26 

63 

61 

69 

55 
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Ditto 

Fair 

27 

61 

60 

62 

54 

30.6 

Cloudy 

Ditto 

28 

58 

53 

62 , 

54 

30,9 

Fair 

Ditto 
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ARTICLE 1. 

Observalims on the crystallized Substances included in Lavus; 
by G. A. Delvc. 

(Cmcludedjrom p. 188./ 

Every tiling in volcanoes oindicate^;, that the depth 
of their foci is immense.” These are the words of Mr. 
rieuriau de Bellevue, and he adds, ** This is the opinion of 
Mr. Deluc and several naturalists.” 

I have said, and I believe, that the foci of the volcanoes 
are at very great depths, contrary to the opinion of those noes very dctp^ 
naturalists, who imagine the foci to be very near the base of 
the volcano, and even place them in the cone, that rises 
above the ground ; an opinion so repugnant to all the phe« 
noinena, that 1 cannot conceive how it could enter into any 
one’s head. I do not think however, that I have used the but not of an 
word immense^ which .would imply a depth below the reach 
of conjecture, and this is far from my idea. A league per^ 
pendicular is a very great depth, and I do not suppose the 
foci of volcanoes can be much deeper; but every thing in- 
dicates, that they have ramifications. The fragments of KamiryaoraDS 
natural rock they throw out can come only from these late- thoitr^ta. 
VoL. XX. No. 89— Axjo. 1808. R lal 
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ml galleries, from which thef are broken off and carried! 
along by the Wa that flows through them. Another phe** 
nomenop indicates the same thing ; this is the burning 
places that manifest themselves at the bottom of the sea in 
the environs of a volcano dariug an eruption, and which are 
at the same time a sign, that the focus is not at a depth to 
he caWtd immense. 1 particularly remark this expression, 
because from this presumed depth have been deduced theo- 
ries respecting the formation of the globe, that are destitute 
of foundation. 

Some ^»*eper \Vhat in fact is the depth that may be infrih’ed from vol- 
than oLheis. phenomena, compared with the diameter and solidity 

of the g?obc? This depth is no doubt more or less, accord- 
ing to the mass raised up by the volcano. Thus it is proba- 
ble, that the foci of Etna, the peak of Teneriffe, and the 
, volcanoes of Peru, are deeper than those of Vesuvius, Vul- 
cano^ and Stromholi. This is all we can conclude ; and no-^ 
thing respecting the origin of our globe, or the events that 
have concurred in its formation. 


Wf alter the 
form of mine* 
raU, 

but ennnot re 
gtoie them ro 
their primitive 
state. 


We should b« 
cati no us there- 
fore in rompa 
rim^ our means 
widi those of 
nature. 


Limestone 


** Man separatee, dissolves, brings together, and com- 
bines minerals, and causes them to change their form.*" All 
this is true : he does it by his solvents, and the fire of his 
furnaces; but it is not added, that there is no method, no 
fire whatever, by which he can reftore them to their state of 
mineralization. He is no more capable of doing this, than 
of regenerating the plants he has burned and reduced to 
ashes. We are very far indeed from being able to produce 
any thbig similar to the rocks, the crystals, the minerals of 
pur mountains. This single reflection overturns every sys- 
tem, ttiat ascribes the formation of these substances to fire, 
since all the operations of natural and artificial fire that we 
know, and we can reason only from these, produce nothing 
similar to them. ' 

These limits, which human means cannot pass, should 
tender us very circumspect concerning the rseults ascribed 
to them, since no one of the natural substances, that man 
destroys or alters the nature of, can reappear again, but by 
following the laws and order established by th6 CAatot from 
ike origin of all things. « 

Mr. FL de BeHcvue mentions a singular production nf a 

lime- 



0» THB CRTSTAI.8 IM- LATAS. 

lime-kiln, which he quotes^as an example in fav<m^ of bia wpposH to be 
• system. “ This production,’' says he, •* resembles inter- '"‘o 

nally certain hornblendes of the Alps, and compact and laM"in'a Wiw 
homogeneous lavas. Its external part is puf&d out like that 
of lavas, its surface is covered with a yellow glazej and its 
cavities are lined with little crystals.” In a note he adds : 

*“ let not the reader suppose, that the stones of this kind 
had fallen accidentally into the kiln, as this was impossi- ' 

hie.” 

I shall offer no direct objection to the fact ; as this would But pioc« of 
require a knowledge of the production itself, ^and particu- "'*'” ’**“"'’*** 
larly of the vicinity of the lime-kiln : but I shall offer a iMidimiSlly."* 
general remark, that may throw some light on .its origin. 

It is a very common circumstance, for fragments of other 
stones, which the workmen have overlooked, to get among 
the broken limestone, with which the kiln is filled, and not 
to be observed till the lime is taken out. In this case, in- 
stead of a piece of lime we find a stone covered on its sur- 
face with a vitreous glaze, which being broken appears to 
be granite, serpentine, or some other vitrifiable stone. In- 
stances of this are frequent in the lime-kilns in my neigh- ^ 
bourhood. To be certain, that such fragments could not 
be introduced, there must be nothing but calcareous rocks 
in the country, these must even be free from quartzose or 
siliceous nodules, and there must be no other kind of stone 
either belonging to the soil or adventitious. Thus it is very 
probable, and from a great miiiiber of instaiiees 1 am per- 
suaded it was the feet, that the product oi the lime-kiln 
abovementioued was originally a stone of a different kind 
from that commonly burned in the kiln. 

« Naturalists,” continues' Mr. FI. de Bellevue, « who That lavas ar. 
Still believe, that rocks on which volcanic fires have acted incompletely 
have experienced only an imperfect fusion, and that their 
crystals have remained intact amid their fluid paste, are 
obliged to have recourse to a multitude of suppositions, 
to explain the state in which the lavas are found when 
cold.” 

These naturalists have recourse to •no supposition : they Bat it its fset, 
find it not necessary. Nothing in the lava changes its form . *. 
o* aatuK when it cools. The foreign substances it contains 

R 3 
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in its intandnscen^ paste retain their formi ; no change takei 
place^ the lire of volcanoes not tfeing sufficiently intense, to 
fuse tbetn or alter their nature. 1 have adduced a great 
'f** many instihces of this. 

. ftiiipva\c Ares On this occasion I shall recal to the reader's mind the 
idea I suggested respecting the probable state of the sub- 
terranean strata, from which the lavas issue. We see, that 
to reduce stones or minerals to a state of fusion, they must 
be broken into very small pieces : but there are neither pes- 
tles nor stampers in the strata from which the lava originate ; 
and volcanic ^res are as incapable as those of our furnaces, 
to fuse rocks in a solid mass. I'hese strata then must be 
in a pulverulent and muddy state, to be capable of being 
fused. In'such a btate we can easily conceive chemical af- 
finities may exert themselves, and form crystals either soli- 
tary or in groupes, that would remain enveloped in the 
matter in fusion. How is this fusion effected ? whence 
lathete fTrrs arise the fires that occasion it? We perceive from its ema- 
nations, that sulphur is the principal ingredient, that iron 
|redicne, with enters into the mixture, and that muriatic acid and sal 

lion, miimtic a'rhmoniac likewise form a part of it. But what circum- 
scid, aud st&* ... 

iDona. stance, what combination is necessary, to excite the fer- 
ihentationss that produce the fires, the fusion, and all the 
phenomena of volcanoes? Qn this we shall never be able 
to do more than form conjectures, some of which may ap* 
.proximate to the truth, and others be very wide of it. But 
as no means we are capable of employing can prevent any 
of them, it is qf little imfiortance, whether our conjectures 
on the origin of these fires, and the manner in which they 
act, be just or erroneous. All that is essential is not to 
ascribe to them a greater extent, more activity, and a w(;ider 
influence, than they really have; timt we may not be led to 
form systems on mistakes or exaggerations. 

5 e«-water said Mr. f>^i. de Bellevue does not admit, that sea-water is ab- 
solutely necessary to produce volcanoes and he quotes in 
caniq ^es, opposition to this opinion, which at first appeared to him 
M an ei^irtion very plausible, a volcanic eruption mentioned by Messrs, 
macs^from the Humboldt and Bonpland, whirlKtook place iq 1759, 
saa. ** in a plain in Mexico, forty leagues from the sea in a di« 

Tect line ; an eruptiou that in one night threw up a volcano 



0!ir TAG CRTSTAII IN'tATAS. 


of 1494 feet [1592 £ng.] |iigh, surrounded by more tbon 
two tiiouKand mouths, which are still smoking.*’ 

If burning volcanoes could manifest then^^lTet any Buttkeconn% 
where, without being within reach of the iiiilueiice of the rTaiu>eai!( 
sea, we should not have a single instance of the kind quoted, cir^^umiuncio 
for nuinbeis would exist : and if this had been the case, 1 of tulcihoio, 
should not even liuve thought of the opinion 1 have ad« 
vanceJ. But afier having attended to tliis general fact, 
that I'lere is no b rning volcano in an inland country, and 
that no extent of fresh water, however large, has pretduced 
one ; nil being near ^he sea, or surrounded Sy its waters : 
and i'.avi.ig observed, that the vapours of volcanoes deposit 
abundance of muriatic acid : 1 hence deduced this indispu* 
table i.ifercnce, that sea water is absolutely necessary, by 
the salts it holds in solution, to produce the fermentutioiit 
that raise and feed volcanoes. 

This conclusion has since been confirmed by the eri,ip- Sea water , , 

tioas of water from the volcanoes in Iceland, which depo- 
sited common salt in large quantity ; and lately by an ob- 
servation of Messrs, von Humboldt and Buch, who were Clefts In Vsmi* 
witnesses of the eruption of Vesuvius in August 180j5, an4 
perceived the sides of a cleil in its crater lined with a qrus^ 
of sea salt two or three inches thick. 

Hence it follows, that the fact quoted by Mr, Fh de The Mexican 
Bellevue proves nothing ipore, than that there may be sub- 
terranean channels extending forty leagues from the sea, 
and that bn some occasion its waters penetrated into them; 
or perhaps their influence was merely extendef^ gi^dually 
io that (distance. It is even very probable, that, if all th^ 
circumstances accunipanying this fact were fully kno^n, a 
more precise explanation of it might be given. In 1938 ai| 
equally sudden eruption raised up the il^(mfe-ntfovo near 
Naples. 

Ail those who have seen volcanoes iix a st^te of, aptiviit of vtrtcs- 
ty,” says Mr. Fl.^de Bellevue, “ assort, that nothing ^ "uJieili wid ^ 
c^ual to the violence and immensity of their fires ; and ye^ immema. 
Mme appear without tiesitation, to rate the poarer of vol* 
canoes even below that of our paltry furnaces.” 

^ "A volcano during an eruption exhibits such a grand aiu} Bat this Igia- 
^wful sight, that it lays bold of the spectator’s imagination, 

and 
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and throws him into amazement^ This is the effect of the 
extent of its fires, the noise with which they are abcompa- 
nied,, and the siglit of the streams of burning^ lava. But 
llor* tcTihai^^of exa?iiine it with inquisitive attention, he will soon 
4w furnapes } judge from its effects, that this vast furnace has in no pairt 
a heat so intense as may be produced in our iron works ; 
and must be and it is easy to perceive, why our furnaces have this greater 
cuTJwt of^alr. intensity of heat : it is produced by the continual current 
% of air blown into them, which by its extreme ra|)idity is 
incessantly bringing fresh air, the presence of which im- 
parts greater activity to the fire ; but this cannot happen to 
the fire of a volcano, which has no such communication 
with the air. I'his is the reason why the pyroxene schocrl; 
which is unalterable by the fire of volcanoes, is reduced to 
the state of glass in a crucible in our iron furnaces, and 
fragments of lava expoc>ed to a similar trial are more com- 
pletely vitrified. 

01)sidian a Qf aj] volcanic substances the obsidian, or compact glass 
^rfect glass. volcanoes, has been exposed to the greatest heat. The 
vitrification of this is complete. None of the pieces I pos- 
sess, or have seen, exhibits any thing but glass. All the 
substances that compose it have been reduced to perfect 
fusion. These vitrifications therefore come from a part of 
the focus, where the heat ha^ been urged to a higher degree 
by some particular circumstance. 

And this in- Now why it- it that these obsidians, which must have 
eludes no iiysi- cooled as slowly «s other lavas, do not exhibit any crystal- 
line figure witl]iu them ; if it be not for this reason, that, all 
the substances in them having been fused, there can be no- 
thing but glass throughout their mass ? 

We must not I will say in my turn, that it is much more extraordinary 

reason Irom to the operations of our petty manu- 

our operations ^ . , • i i» n y ' * ^ 

to nature’s. factories, to determine the force of the fires of volcanoes, 

and assign them an unlimited extent ; and still more extra- 
ordinary thence to deduce the origin an^ formatioji of rocks 
and primordial mountains. Let us confine ourselves to the 
effects, that our narrow means can produce; and not plunge 
ourselves into a labyrinth of illusions, ,by reasoning froc 4 
small to great; for, as our means are merely artificial, they 
are not those that operate in nature. 

■ - “ Naturalists,’* 
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** Naturalists," says Mr. FL de Bellevue, wlip 
gine, that the crystals contained in lava have remained iur Jcr. ** 
tact amid their fluid lava, pass by without notice the obser- 
yutioD of those, who, as Spallanzani and Hub^ rolute* 
have seen the lava spout up at different times like water 
issuing from a fountain, form a number of very bri'^k slreaiu*?, 

.and possess ji de|;ree of flnidit} sufficient to insinuate itself 
jnto the smallest interstices of the bodies it penetrates 
Smd he adds in a note: “ Mr. Fauj.is has in his collection I'iccp of p*|ip, 
a piece of a palm-tree from the Isle of Bourbon, which oi 
proves, that the fluidity of the hiva has been very ^reut, l‘asiJouuiai( J. 
since it has insinuated itself into the very fibres of the 
wood." 

This fact, if it were real, would prove an impossihility , Tlw annnpos 
namely, that la\a might be in a state of fusion without be- 
ing red hot : for a substance as < oinbustible as a piece of a 
jmlm-tree, or any other ^cgetablc, would lia\e been bin ned 
and consumed, or reduced to a eoal at the firct contact of 
the la\a. It must be an illusion therefore; and either tlie 
substance surrouiiding the palm is not lava, or the mutter 
surrounded is not a \egctable substance. This illusion, Oilipr*. 
strange as it is, is not single in its kind. In an account of 
a tour to Iceland, translated and piiblislicd at Paris in 1S02, 

I have read, that the Danish tra\ oilers iniagiricd they dis- 
cerned wood in a piece of la\a of Ilecla. Count Borch inudc 
the same mistake, and c\en greater, for lie says he saw 
** pieces of wood slightly scorched" iu whole rocks of the 
)a\a of Etna. 

I have in my possession a larp“C piece cjf vitreouo lava, Vitrc^otr hvte 
that I brought from the inland of Vulcduo, which may ser\e 
to explain this illusion. It has very large blebs, which oio 
drawn out considerably in length by the flowing of the lava, wood, 
and their surface is streaked with threaiK, which liaie the 
appearance of woody fibres ; and this appeupunce is liCight- 
ened by the tint they have derived from the vapours, tluit 
are continually exhaling from the matter in fusion. Seve- 
ral persons, who have seen this fragment, have taken it f^t^ 
first view for wood. 1 have another piece of vitreous matter 
from Lipari, which is drawn out into such fine and cloie 
threads^ that no fossile agatized wood, let its fibres be ever 

BO 
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80 distinctf would have a stronger resemblaoce of wood tfaaa 
this, were it not for its glassy lustre. I have another piecit, 
vitreous likewise, one of the surfaces of which, that wds 
exterior,* is marked with a multitude of very small thread8» 
•arranged in some places in undulations resembliog the woody 
fibres round a knot. 

fThit the case From these examples I am led to believe, that the speii 
^scd plweff Bourboh is wholly lava, with'a woody 

palm. appearance on one of its faces ; for at all events a Vegeta* 

blet even in the state of wood, could leave bo'thing aft^r 
its combustion, which must.-be inevitable, but a vacuity 
in the lava, and traces of charcoal ; and by nof means the 
impression of woody fibres, still less the fibres themselves.' 

In support of his principal opinion Mr. FI. de Bellevue 
adduces several aVguments, winch I shall pass over, because 
, our business is with facts, not conjectures. One of them 

Grand erup- is the following. “The great volames of lava, that act 
the principal part in volcanic eruptions, burst out from the 
crater, from the sides of the mountain, or from its base. 
They proceed with rapidity from the very focus of the vol- 
cano, posscHsing an incomparably greater degree of heat 
than the matter that rests in the crater. This heat, this 
rapidity, cause them to spout forth and flow like water, and 
therefore the Cannot permit any crystals^to form in them. All that are 

crystals form- found ill it afterward are produced durinfi: its repose and 
cdmitwhile r • ^ o t 

coding. refrifferation. 

yiowing like I must firat remark, that these expressions frequently re.- 
P®®ted,that Iqya spouts out and flows like water, are merely 
‘ preisionn metaphorical ; for lava, far from flowing like water under 
. any circumstances, leaves in succession, by hardening, all 
its matter on the ground it flows over. 

Jhuption of > Mr. FI. de Bellevue did not recollect the lava of Etna of 
Vlas of 1669. J 669 , which I have already mentioned. This lava, issuing 
from the base of that great volcano, traversed a space of 
ten miles in length, and advanced into the, sea, where it 
accumulated in prodigious heaps, at'tlr having i^overed iU 
0 route with its matters to a vast extent in breadth and thick* 
aess. This certainly was to be reckoned among the lavag, 
that act the principal part in volcanic eruptions. Now this 
U«a, of which 1 have pieces before iby eye^ I again asseyi 
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is filled throughout Hs whole «*Ktent, from the extremil3^:af 
ita destructive course to the ]Aoce where it issued from the 
trater, with* a multitude of pyroxene scboerls^, of those 
whitish cfy^stalline laminm I have described» and of small 
ohrySolites; and the crater, from which it issued, threw 
up myriads of the same substances. Can we discern here 
fbrmatioiis produced at the time of the cooling of this la>^, 
since all these brystais existed there at the moment of ita 
greatest fusion and heat, the focus of the eruption itself 
having thrown up loose ones from its crater in multitudes 
i'nnuTiiera!ble ? , ■ 

The naturalists Who have remarked, that leucites and LtncStw and 
pyroxene schoerls are crystals not to be found in the strata 
Coming under our observation ; and who have hence inier-nttiiia we have 
red, that they would have remained for ever unknown to 

• n y • , , til • , come from 

tis, if volcanic eruptions had not brought them to light ; others benea^ 
are certainly well founded in their opinion. Mr. FI. de Bel- 
levue however terms it a supposition. But nothing is more 
true than the observation, and nothing can be more natural 
than the consequences deduced from it. 

“ We have seen,*' continues he, that there is no ex- Rocltt ciT ika 
ample to prove; that a(iueous solutions now form, or are kiai 

, , « n 1 ... , 1)01 IM>W fwlli. 

capable of forming, rocks smiilar to the primitive ones; and ediawsisr* 
that lire on the contrary daily exhibits to us productions, 
that are not simply analogous, but even identical with 
Iheni.’’ 

* On the contrary^ we have seen, that the productions of i, 

fire have only an apparent, not a real resemjj^lanee to pii» 
mitive, or, to speak with more accuracy, primordial rocks. 

The tires of volcanoes, like those of our furnaces, tiavw 
hot produced and never will produce any thing like theni, 
because these primordial strata do not owe their origin to 
fire. 

Neither will aqueous solutions form such rocks; for they their 

were produced by prec?if»itation from the primordial fluid 
at peiiods not remote from the ongin of the globe, and m the primi- 
every thing indicates, that they no longer continue to 
formed. The watet of the pix-sent sea does not now con- found ia the 
tain the requisite elements, for of these it has been 
l^ved. The mud of rivers, of which some imoginh th«y The deposi- 

uiay 
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tions of rivers maj be formed, but which cannot form them, does not reach 
theiiT^ the bottom of the sea : its wtves drive it back, and keep it 

on the shore, where it adds daily to the ^first boundaries of 
the contments* 

and are too On this occasion I shall repeat a remark J have several 

small to affect times made. These additions arc so trifling, conapared 
thclcvelofthe . , , ^ r 

opean. ^dh the extent of the sea, that they cannot produce apy 

perceptible change in its level. It is these additions to the 
land that have been so often niistakcp, and quoted as proofs 
of the retiring of the sea, 

By what signs can we know ancient vulcannes wherever 
they exist remote from the sea, if not by their form, and 
the nature of the substances that distiiiguiLih them ? They 
.mountains, if* must then be different from all other mountains, or they 
would be confounded togetherj^ and these could not be 
distinguished from volcanoes. The truth is then, that all 
the mountains we know, the Alps, the Jura, the Pyrenees, 
and all those of our continents, have no relation to volcanic 
mountains; that their strata, and the matters that compose 
them, have been formed in water, and fire has had no con* 
cern in their production. 

*Valley of Qui« It was from these distinguishing and invariable characters 

^ of volcanoes, and of the soil around them, that in ray pre- 

ceding observations I em|>loyed the following exfiressioiis. 

When the valley of Quito, and the mountains that border 
it, shall be observed by naturalists experienced in the know- 
ledge of volcanoes and volcanic substagees, 1 have no doubt 
.they will perceive, that the state of things is as 1 have said.'* 
1 should have been far from tlius expressing myself, other 
and the volca- lands and other mountains hud been the subject. But the 
bordering mountains that skirt that celebrated valley on either 

hand being certainly volcanoes, three of which are not yet 
extinct, and its soil being composed qf their vu»t eruptions, 
I could venture to give this opinion without apprehension of 
going too far, or of wanting that proper dididence a man 
ought to have in his own knowledge. * 

Ancient volca- The ancient vofeanoes observed on the surfaces of conti- 
tiftm som^e as- **®'^*® numerous as Mr. FI. de Bellevue imagines, 

sert. when he says, that volcanoes, either burning -or extjuct, 

are seen every wh.ere on the foce of the globe. This is a 

grC*at 
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^rreat exa^f^mtion. Many Bre| 8 een in various places, no 

doubt ; but the space they occupy bears no comparison with 

that where tliere are none. I include ancient and extinct 

volcanoes, for those still burning are very few. ThAe are Biiming on« 

only four in Europe: those of Iceland are in a distant lati- 

tude. 

This reminds me of a similar opinion of Mr. Patrin, Pal^in^s miwe^ 
which he gave of Italy. It is in his Rechorches svr les VoU f, 7 l*y "irTiuu 
tans, Inquiry concerning Volcanoes according to the respect. 
Principles of the pneumatic Chemistrj\” He saj's, “ ftnly 
is full of volcanoes, and covered from one end to the other 
with lavas and tufasof enormous thickness.*’ Vet the true fact 
with respect to Italy is, that the Apennines, which traverse 
it from one extremity to the other, all tlie ramiheations of 
that chain, and all the eastern shore of that peninsula, have 
nbthing volcanic in them ; and that the soil of this kind lies 
only on the western coast, where it is frequently interrupted 
by aqueous strata. 

When explanations of the manner, in which a fact in ter- When people 

reslrial physics, that ih in some degree obscure, may have 

happened, deviate from the most natural, and that which often <up|>ort 

is most cdnformable to all the phenomena, they may ho diosameopi- 
T/v 11 • ^ . nion by con- 

very dillcrent from each other, or even opposite. Thus it traclutory ®r- 

happens, that tlie naturalist I have just quoted, being 
equally of opinion, that IhT* pyroxene schoerls did not pre- 
exist in the lava, se|)aratcs tliein from the matter of the lava, 
and makes them arise from an aeriform fluic), whi<'h has 
passed to ii solid consistence by the oflTect of*atfrartion,*’ 

This question 1 have already disens'^ed vviih precision, and 
to some extent, founding all I have said on facts, in my Oli- 
servations on Pyroxenes, or volcanic Schoerls, in the Jour^ 
nal tie Physique for March, IflUl. 

From all the facts I have adduced the following conclu- Geneml cfw - 
sions may be considered as established. elusions. 

That every volcano^ whether burning, extinct^ or ancient. Volcanic 
whatever its height or extent, and wherever situate, is a 

« , 1. . n 11 1 . . formed by 6 r«, 

mountain of a class distinct from all otlicrs : that it is and different 

formed by no neptunian strata: that all the solid substances 

constituting it are the. products of fire: that it has been 

raised up, from its base, to its sumiuit, by the accumulatioa 

of 
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pf natters successively thrown up by its erilptionB, the fo« 
cus of which is beueath all the strata with which we are ac« 
quainted. 

That the crystalluie suhstaoces included in lava are fo- 
reign to it : ,that they have been formed anteriorly in the 
humid way in strata, which the volcanic fires have redueecj 
to fusion leaving their crystals untouched, because those 
fires hud not sufficient intensity to fuse them* 

That we should cease to say volcanoyes manifest them* 
selves ou the summits of mouDtaios» because vplcanic 
mountains entire constitute volcanoes* This is the reasoD 
why new mouths ftequently open, iit their aides^ or at their 
base. 

That sea w^ikter is absolutely necessary, by the salts it 
holds ill solution, to excite the fermentations that produce 
volcanoes. 

That all the strata and substances, which compose caica* 
reous, schistous, or granitic mountains, and all their varie* 
ties, as well as sandy, gypseous, and argillaceous hills, are 
the work of water. 

That all the ancient volcanoes, which are now inland, 
have burued underneath the waters of the sea. The schista 
and granites which appear around some of them are foreign 
to them, ht-longing to strata tbroogh which the eruption 
forced a i^assage, and which have remained bare. They 
would have been buried under the volcanic matter, to bfe 
seen no iiiort'. if ihose volcanoes hud been longer active. 
Those whicl^ were burning at the time when the sesf retired 
from our continents ceased to bum at that period: a period 
beyond the memory of the inhabitants of the countiy, 
because there could be no inhabitants of the land round 
those volcanoes, when it formed part of the bottom of th^ 
sea. 

Among tl’.e numerous facts that prove this truth, count 
Marzari of Vicenza has furnished me with a very remark- 
able one, on lus return from a tour in Auvergne. At San<* 
tourgue there is a stratum of volcanic sand, about si^ 
inches thick, between two calcareous strata. After a calca« 
reous depositiou had been formed therefore on the sides or 
base of the volcano, eruption must have thrown out and 

^ spread 
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sf read this sand, upon which a ^resh calcareous deposilidik 
took place ; and these operations cOuld have occurred only 
in the sea. Count Mitrzari has had the goodness to present 
me a specimen of this sand, which is similar to what was 
thrown out of the superior aperture of Etna in the eruption 
of 1769, which I have mentioned aboves 

1 shall remind the reader here of what f have said sevts Di^tinrtinn b«i* 
ral times^ that to distin^ish the different periods when 
volcanoes have been burnings and not to confound them Volcanoes, 
together, it is proper, to call those ancient^ which have 
burned in the sea before our continents were laid dry ; and 
those only extinct$ which by their situation are still c apable 
of burning, if the inflammable matters that gave rise to 
them were not consumed. But this necessary distinctiuii 
will oeyer be made^ as long as it is believed, in spite of 
the dictates of observation and experience, that burning 
volcanoes mey exist independent of the waters of tlie 
sea. 

.Mr. FI. de Bellevue must be convinced, tliat my sole 
object, in making these observations, is to illustrate in u object, 
more precise manner the grand phenomenon of volcanoes, 
that we may not ascribe to them etlects in which they have 
no concern, or deny them tliose they have veaily produced. 

These limits, grounded on well established facts, can alone 
free us from systems founded on contrary notions, and af- 
ford more certain bases to geology, that interesting and im- 
portant branch of terrestrial physics. 


II. 

Experiments on Molyldena. By Christian Frederic 
Bucholz. 

fCtmcluded from p. 

VIII. Manner in whi^ molybdena comports itself with ccr^ 
tain acids, 

Exp* 29. TT EN grains of powdered molybdena were put With snipiiu* 
into half a drachm of sulphuric acid of the specific gravity 
' of 
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of 1*869 and left for twenty^foin^ houraat an ordiiiicy tam^ 
peratnre. The acid did not exert the alightest action on 
the metal. At a moderate heat a large quantity of sulphur** 
CUB atfid was evolved, the liquor became of a yellowish 
brown colour, and it assumed a sirupy consistence. It was 
then diluted with four times as much water, and became of 
a brownish yellow. After standing some time a little mo- 
lybdena was deposited, which had not been dissolved. The 
liquor having remained some hoUrs in contact with the men- 
tal, it gradually turned green, and afterward blue: but the 
most remarkable circumstance was, that part of the blue 
oxide precipitated itself in the form of a very fine powder. 
The cause of this phenomenon deserves inquiry. 

Converted into This experiment teaches us, that the molybdenahad been 

nyellow oxide, action of sulphuric acid into a yellow oxide^ 

containing more oxigen than the green and the blue, which 
passed to the state of green oxide in consequence of a dis*- 
oxidation produced by the contact of metallic molybdena. 

With nitric 30. In treating on the oxigenation of molybdena, 

I have already had occasion to say something of* the actioh 
of nitric acid on this metal. The experiments I shall re* 
late will serve as a continuation. Ten grains of powdered 
molybdena were put into two drachms of nitric acid diluted 
with an equal quantity, of water. At the expiration of a 
quarter of aii hour there was a slight evolution of nitrous 
gas, aud a pale red solution was formed. To. accelerate the 
action of the acid 1 employed a geiitle heat, when the mo- 
lybdeiia soea disappeared, and the liquor assumed a yel- 
lowish brown colour with a tinge of red. I added ten 
grains of molybdena two diiTercnt times; and when 1 had 
added the last ten grains, the liquor, which had been clear, 
grew turbid, and became of a carnation red. This, added 
to a slight evolution of nitrous gas, led me to conclude, that 
the acid was completely saturated. After standing a little 
while, blue oxide was perceived to^form at the bottom of 
the vessel, where a little molybdena still remained undis- 
solved: a phenomenon similar to that observed in the solution 
by sulphuric acid. Twenty-four hours after, the matter 
that rendered the liquor turbid was separated, and it com* 
ported itself in all respects like molybdic acid. 


^Asolu- 
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"A stilutittn df inolyl]ideiA hf nitric acidj made wHhdtit Solution in ni- 
heiA, became perfectly clear in a few hdnrs, and of a 
J^llowish brd\rn inclining to red. It had a slightly acid 
taste, that left behind it a bitterness with somewhat^metaU 
line. Part having evaporated by a gentle heat in a porce-^ 
lain capsule, it left a pulverulent residuum of a dirty red^ 
dish yellow, which, being put into a small quantity of wa* 
ter and shaken, was entirely dissolved, except a small por^ 
tion, that was molybdic acid. The solution was yellow irn 
dining to red : and on being digested with tnetallic molyb«« 
d'ena it became blue. 

Twenty grains of powdered molybdena having been put 
into a druchih of fuming nitric acid, un extremely vivid 
effervefJcence took place, attended with an extrication of 
red vapours, and the mixture became consolidated into a 
niass of a light brownish red colour. Another drachm of 
the same acid being poured on this, and moderately heated^ 
white molybdic acid was veiy^ readily produ<*ed. 

" 31* 'rtie reddish solutions obtained in the pre- ^'l'« 

' ceding exnerimenls being filtered, ammonia, cautiously 
added, produced a fl Occident precipitate of a brownish 
red colour, which, -having been washed and dried, yielded 
a powder of a lig! t(T hue interspersed with white and shin* 
ing crystalline particles. Some oi^ this powder was put into 
a small quantity of water, at a moderate temperature, and 
shaken, in which it all dissolved except a few small white 
crystals. These crystals however were not molybdic acid, 
for they were much iuore soluble, and had a m\ich stronger 
acerb taste. The solution of the brown pow^der was of a vi- 
nous yellow colour inclining to red. The water, with which 
this powder was washed after its precipitation, had a deeper 
colour, because the precipitate ^vas more soluble after being 
wetted. On adding ammonia, or potash, to the solu* 
tioti, a brown red precipitate fell down slowly once more. 

This precipitate being treated with a solution of alkaline 
carbonate, it was not attacked, but the white crystals were 
dissolved with efFei-vescence. Farther experiments are ne- 
cessary, to determine the nature of the products formed in 
this process. I shall here confine mys^f to the remark, 
tbat the browti precipitate cannot be taken for the brown 

oxide 
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Wetteii iDt>- 

lybfteua not 
oxiclecl by tlic 
■w^ter, but by 
the air. 


ttiidd 6btaih«d by the decon^osilion of mo1yl)dhte of am« 
t]i<uiia> for this oxide appears to be insoluble in water: a;nd 
besides, the predpitate does 9 ot furnish blue oxide with 
molybdlc acid, but only with mblybdena in the metallic 
state, which indicates a higher degree of oxigenation than 
that of the blue oxide. 

Exp. 39. Ten grains of powdered molybdena were put 
into a drachm of muriatic acid of the specific gravity of 
1*135, and left for twenty-fdur hours. The acid exefted no 
action on the metal, it remained in the same state ; and 
even after it had been boiled to dryness, a second drachm 
of acid added, and this boiled on it a few minutes, no 
tStet was produced. 

This fact appearing to me inconsistent with the property I 
had observed in metallic molybdena of being converted into 
blue oxide after having been simply wetted, I tried muriatic 
acid diluted with water. The metal however was not atw 
tacked, whether I ejnploycd one, two, or three parts of wa-* 
ter to one of acid, and digested the metal in it for a long 
time, or boiled it. 

Thus it appears, that, when pOwderOd mblybdena is sim* 
ply wetted, the oxidation is not produced bythe water, but by 
the oxigen of the atmosphere; the water serving only to 
conduct the oxigen, and dissolve the oxide formed, so that 
the metal continually presents a fresh surface to the action 
of the air. 


Qxlgj^n'tzed Exp. 33. Ten grains of metallic molybdena were put 
znuriatu: acid, into three OUR ces of water saturated with vapour of oxigen^ 
ized muriatic acid : the mixture was shaken a little, and a 
blue solution void of smell was produced. But ^the greater 
part of the metal was not dissolved : nor was it by the ad<* 
dition of six oupces of acid. The liquor when filtered was 
of a fine blue colour; but on adding liquid oxigeni2ed mu* 
riatic acid, the solution became as clear as water ; an!d when 
more molybdena in the metallic statq. was put into it, the 
blue colour reappeared. 

Yoh rrid Exp. 34. Ten grains of molybdena were put info a 
drachm of liquid arsenic acid containing half its imght of 
dry acid, and left^to stand twenty-four hours in a closely 
stopped bottle. At the expiration of this time a thin stra* 

, turn 



tllit liquorv about half «£ line thick, wai^i^ a b|eWli 
ycjlow cfafoun Having boiled the mixture and evapoFatOd 
to dryness, diluted the residuum in half announce of wsh 
ter» and shaken it slightly, I jhud a fine blue solutidb, and 
but little of the metal apjpeared to be left uimlteise4« Thus 
the metal )iad here been oxided at the expense of the arsenic 
add, and converted into blue oxide. 

Exp. 35. Ten grains of molybdena, half a drachm* of 
pbdspfaorle acid, and a drachm of water, were put into a 
phial, which was stopped dose, and left, to stand twenty* 
four hours. No effisct 'was produced, aud.tbe mixture was 
boiled to dryness. When the. jredduum was nearly dry, a * 
vapour exhaled, which had a little of the smell of pbospbo* 

Tus, aucutupanied with something like thoMfj^lm Ulkaliiie 
lixivium when boiling Alown. The flahie of lighted paper 
held over it assumed a greenish yellow colour. The nesi* 
duum was heated red hotr but no stronger smell waa given 
out, that could lead me to suppose the phosphoric acid had 
acti^d qn the molybdena; and in fact when the mass was 
cooled and diffused in half an ounce of water, the greater 
part of tfaWmetal remained* at the bottom, without having , 
undergone any alteration. The supernatant liquor was of 
a yellowish brown colour, had a strongly acid taste, and left 
a metallic taste on the palate. A similar quantity of water 
was evaporated from the metal several times, but > did nqt 
observe tlie least change, and. no blue oxide was formed*; ^ 

A small quantity of this solution waseyaporated to dryness, 
and a grayish blue matter remained, which, onvdissolying it 
again, to my great surprise assumed a yellowish brown co» 
lour. Ammonia added to the.solutimi gave it a duU colour^ 
without producing any precipitate ; it was not till after the 
expiration of four and twenty hours, that a few brown flockp . 
separ^ed* . > 

36. Haying treated molybdena in the same mani«£oracIc add. 
nar with boracic aGid,^at the end of a few hours the liquor 
assumed a slight blueisb tint, which did not increase afters 
ward» even when evaporated cmd the residuum again dis- 
solved* * Thus it appears^ that boracic acid has po action 
on uudybdena, and was not the cause of the alight blue co^ 
lourobsmved. . * j ^ , 
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Succinic, tar- 
tarous, citric, 
and acetic 
acids. 


General eon- 
elusions on the 
action of acids. 


1 had! ftiRtilar results i^ith llie 'sut;cinic, tartar6us, anA 
citric acids : duly I observed, that^ in treating molybdena 
with succinic acid, the liquor became green during evapora- 
tion. Acetic acid produced no effect on it cold ;«but when 
boiled, anid the liquor reduced to about half, it assumed a 
brownish yellow, colour. Ammonia scarcely rendered the 
solution turbid. 

From what has been said it appears : 

1st. That, whenever molybdena is dissolved by acids, it 
becomes oxided at their expense^ and consequently can be 
dissolved only by those acids, which, like the nitric, solphu^^, 
ric^ oxigenized muriatic, phosphoric, and ursenici are sus- 
ceptible of several degrees of oxidation, and capable of 
parting with oxigen j either at the common or a higher tenir 
perature. 

2dly. That by the action of Acids mOlybdena liiay be 
brought to the state of blue oxide, and sometimes of brown, 
the nature of which is yet to be examined. The phospho- 
ric alone appears to produce a different state. 

ddly. That these solutions can scarcely be considered as 
salts, oil account of the acid nature of the oxide of molyb«» 
dena. 


1X.‘ Action of potanh on the native fulphurct of molybdena* 

Potash with Exp. 37. On fifty grains of pure sulphuret of molyb-* 
phVret of wol ^ » lixivium containing two hundred grains of 

ijbdena. pure caustic alkali, evaporated to dryness, diluted the resi* 
duum in water, and evaporated again. After repeating this 
several times^ 1 separated the undissolved part by filtration, 
washed, and dried it. The loss amounted to scarcely four 
grains, and what remained had the same appearance as be- 
fore. On this 1 poured sulphuric acid diluted in water, but 
no sulphuretted hidrogen gas was evolved. The filtered 
liquor has a strong taste of sulphurous acid; diluted sul- 
phuric acid expelled f;rom this a la|;ge quantity of sul- 
phuretted hidrogen gas; its colour, which was a pale 
brownish yellow, changed to brownish red ; and at the end 
of a few minutes a fine brownish red precipitate was formed, 
which gradually changed brown, and thence to a yellowish 
brown the liquor becoming a pale reddish brown. The 

precipitate 
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pVecipitate when dried was* of a ohooolate coloup^ Ond 
weighed 3^ grains. This appeared to be a simple hidro- 
thianat [hidrosnlphuret] of molybdena; ibr whep heated 
inth muriatic acid a small Quantity of sulphuretted hidrb- 
gen gas is evolved, and when heated redhot in a crucible it 
does not give out the blue flame of sulphur, but simply a 
smell of sulphurous kcid. On decomposing it with nitric 
acid, it immediately gave out sulphuric acid, which Was 
rendered evident by barytes. 

Exp. 38. Twenty-five grains of sulphnret of molybdena Heated redhot 
were put into a lixivium containing a hundred grains of 
, caustic alkali, evaporated, and heated redhot for a quarter 
of an hour. As soon as the alkaline mass began to flow, 
the alkali acted so^ powerfully on the molybdena, that the 
whole of the metal seemed to be fused by it. The mass had snd fused, 
assumed a cherry red, which soon passed to a deep crimson. 

The water in which this was diffused acquired a deep green Pi^rt dissolved* 

colour, which it lost in a few hours by mere exposure to the 

air, and became of a blackish gray» The residuum, after Residuum. 

being washed and dried> was of a light gray colour, and 

weighed twenty grains. Its nature will soon appear. 

Sulphuric acid and muriatic acid diluted with water, and Solution ex* 
added in excess to the solution that had passed the filter, 
extricated from it sulphuretted hiflrogen gas, and occasioned 
a precipitate similar to that of the preceding experiment. 

A part of the molybdena formed with the free acid a 
blue solution above the precipitate. Nitric acid occasioned 
a similar precipitate : but the blue liquid, thaf contained it, 
became greenish^ and afterward of a reddish yellow, in con<^ 
sequence of the progressive oxidation. 

The experiments rdated indicate, that the alkali (potash) Poush sett but 
exerts but little action on molybdena ifa the dry way, and 
still less in the wet. 1 thought, that, if the quantity of 
sulphur were increased, the action might be more consider- 
able, and accordingly I made the following experiment. 

Exp. sg. I took ten grains of powdered molybdena, Tretud with 
which I put into half an aounce of an alkaline lixivium 
holding in solution twenty grains of sulphur. This I boiled ^ 
und evaporated almost to dryness twice. The matter, as iA 
the 38th experiment, was of a cherry red round the edge* 

S 2 On 



E3tRBI11£VTS OH UOLTBBHH.U 


Oil dialing it in mter the^soUitioa ms of a fine daej^ 
green. The moi^bdena however did not appear to be at-* 
^ciped in apy 4|eIJsjL^e degree. Forty grains of sulpliur 
were ad^(i«, ami the process as above was repeated three 
times. The inolybdena was still found to be but little ‘aU 
tered* apd had lost only two grains. The solution being 
decomposed by sulphuric acid, it yielded only a grayish 
blue prm{»tate» the aspect of which was peifectly like 
what is called iac su/phuris, and contained a few flocks of a 
yellowidi gray. 

latKedfjway. drachms of alkaline lixivium* 

thirty grains of sulpbar* and ten grains of molybdena; 
pat the whole into a Hessian crucible; evaporated to dry* 
uefs; and left it in a red heat for aquaiterof an hour. 
The mass being diffused in eight ounces of water* and fil- 
tered* the niidissolved residuum weighed three groins. 
The solution was of a fine yellowish red* and sulphuric acid 
produced in it a blackish brown precipitate* which was in no 
respect altered by an excess of the sans e acid: the liquor 
gave no sign of a Uue appearance: and the precipitate* af- 
ter being separated* washed* and dried, was of a brownish 
black, and weighed forty-five grains. 

P'cdpitttecx- Tliis precipitate was not altered by boiling in sulphuric 
acid, and afterward with muriatic : but when nitric acid 
was added to the muriatic* and it was boiled again* it was 
decomposed and dissolved, with the exception of a little 
sulphur. A solution of barytes indicated the presence of 
sulpburic aipiA Five grains of the precipitate, having been 
heated icdbot in a small glass, gave out about two grains of 
aulphnr. The residuum was speedily oxided by nitric 
acid* but still a litUe siflphuric acid was found in the solu- 
tion, which proves* tliat'tlie action of the fire had not se- 
parated all the sulphur. > From what has been said it fol- 
lows, that the precipitate was composed of molybdena in 
tlie inetaUic state* or approaching to ii, of hidrothiannt of 
eulpliur, and ot. a flight excess of sulphur; while tlic pre- 
cipitates in ttjeBfith experimentj^w^e composed of oxide of 
inolybdena combined solely with sulphuretted hidrogen, or 
at most widi a little sulf^ur. This experiment having been 
refloated with four times the quantity of ino1yl>deria, and 

the 
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X* Action ^ hidrothianates of o/Air/frir sufphnrit^ «ntif ^ 
pure hidrothian addy on mol^bdic acid, 

Exp, 41. I dissolved molybdate of a»moUia in tvretity Scrtutioo «f 
times its weight of water, and added sulphuric acid, till the 
precipitate formed was entirely redissolved. I fbeB poured uoltvA wirU 
}n hidrothianate of aKnutoniuctd sulpkurel, and a reddish 
brawn precipitate was foimed, which was more or less coll- ulnmolaj^ ^ 
{•iderahle, and the supernatant liquor was more or lesa blue, 
according as the quantity of sulphuric acid and of watqjr 
employed to dissol ve it was greater or less. I found too, that 
on adding a small quantity of hidrolhianate of ammoniacul 
sulphuret to the solution of molybdate of ammonia, the 
sulphuric acid produced no precipitate, but merely rendered 
the solution blue ; while a precipitate took place, if tiiere 
were a larger quantity of hidrotbianate of aminontacal suU 
phuret : thus in one case all the hidrolhianate oi sulphur is 
employed in disoxiding the roolybdic acid. 

Exp. 42. Five grains of sublimed molybdic acid dissolved Mulybdicacil 
in ten drops of concentrated sulphuric acid were put into 
five ounces of water. Uidrothianatc of sulphuret of am* 
monia occasioned in this a cho<;olate coloured precipitate, 
which was almost black when dried* excess ol^ acid dkl 
not decompose it, or produce a blue colour: thus it was 
similar to the native sulphuret of molybdena. 

Exp. 43. Molybdate of ammonia was dissolved tu twelve MUvbdoJe nf 
times its weight of water, sulphuric acid added in excess, 
and solution of sulphuret of potash pourra in. This ecca- hi(li( 4 (*urcti«u 
sioned a light reddish brown precipitate, and the liquor be- 
came blue. Sulphuric acid being added to a solutiem of ^ 
molybdate of ammonia merely to saturation, hidiothiunate 
of sulphuret of potash occasioned a ftesb coloured red pre- 
cipitate indiniug to a copper colour. In a solution to which 
no sulphuric acid had been added, no precipitate was occa- 
sioned by the hidrotbianate, the liqvnd merely becoming a 
little milky, which might tie expected from the property I 
have already observed the sulphuret of potash possesses of 
dissolving molybdena. The acid added afterward produced 

anew 
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an^w a precipitate of a reddisji brown colour. All theao 
precipitates were decomposed by an excess of acid» a blue 
solution was formed, and nothing remained at bottom but 
sulphur af a brownish gray colour containing a little molyb* 
dena. 

Siilphurcited Exp. 44* Two phials were connected together as in 

pass d into a Woulfe 8 apparatus, in one, winch served as a receiver, 

solution of mo- was a solution of one drachm of molybdic acid in 
lybdicacid. . , ^ i ^ 

eight ounces of water ; m the other there was an ounce of 

> suipburet of lime with eight ounces of water, and sulphuret- 

ted hidrogen gas was evolved. As soon as the gas began to 
pass through the solution, this assumed a reddish brown co- 
lour, which became deeper and deeper, but still continued 
clear. I took a little, which smelled strongly of sulphuret- 
ted hidrogen, added to it some muriatic acid, and a blackish 
precipitate was formed. At the expiration of four and twenty 
hours the whole of the solution became a little turbid; and 
after exposure to the air for twelve hours in shallow vessels 
it was completely turbid, opake, and of the colour of mud. 
Heated afterward to ebullition, it resumed its clearness and 
colour, except that it was a little more inclining to yellow. 
The froth that formed during the boiling was of a fine red- 
dish yellow, like tincture of saffron. While it was evapor- 
ating tp dryness by a moderate heat, a smell pf sulphuretted 
hidrogen continued to be given out, and toward the end a 
great depl of ammonia was evolved. 

Brown resi The residuum, weighing fifty-five grains, was of a light 
duumcxamin ijrown chocolate colour, and exhibited the following proper- 
ties. 1. Ten grains being exposed to a moderate heat, a 
pretty large quantity of ammonia was evolved, accompanied 
with a smell o sul; hurettcd hydrogen. This smell alone was 
perceived when the feat was increased: at length sulphu- 
rous acid was given out, and the mutter assumed a blueisli 
black colour. It now weighed eight grains, was insoluble 
in water, and in the acid a littie concentrated by a mean 
temperature, 1 brown into a redhot cruoible, it immediately 
became red, sulphurous acid vapqors were expelled,* and it 
melted. Th s /wa^ molybdic acid. 2. Ten grains of the 
residuum put into a drachm of muriatic acid, and heated to 
ebullition* gave out but little sulphuretted hidrogen ; and^ 

formed" 
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forii^4 B brownish yellow BoVitiqn, whtpli on dilution with 
water astomed at first a bluejsh green colour, and after- 
ward became coiqpletely greeq. A similar quantity having 
been previously shaken in lyater, and afterward put snto mu- 
riatic acid, gave rise to a pretty considerable eyolutipn of 
sulphuretted hidrogen, and produced a blue solution, which 
soon assumed a tinge of gn jn, gnd let fall a blue precipi- 
tate insoluble iu water. This 1 had an opportunity of ob- 
serving in several experiments. Its external appearance 
greatly resembles that of the blue oxide qf raplybdena, 
from which it differs hqwever, since it is not soluble like it 
•in water. It requires farther examination therefore, to de.r 
termine jts nature. 3- Five grains of the dried residuum 
were put into half an ounce of cold water, and shaken ; but 
, no effect was produced. Being boiled for a quarter of an 
hour, part was dissolved, leaving two grains of a fine red- 
dish yellow colour. The solution had the same colour a^ 
the preceding; it emitted a strong smell of sulphuretted 
hidrogen ; the sulphuric acid increased this smell, and 
•changed the solution at first blue, afterward green. 

From all these circumstances it appiE^prs, that the residuum A rnmpouna 
is a triple compound of hidrothian qcid, ammonia, and inq- 
lybdenu. With respect to the acids it comports itself like ammonia, and 
the precipitates obtained in the experiments 38, 41, and 431. "'^•y'***^^** 
After being roasted to redness it approaches the native sul- 
phuret of molybdena, from which however it appears to dif- 
fer still by retaining a small portion of sulphuretted hidrotr 
geo. It is much more quickly converted into acid by the 
fiction of fire than the sulphuret of molybdena. 

Exp. 45. Ten grains of very pure molybdic acid, first Sulphuretted 
fijised, then powdered, and afterward boiled in ten ounces of h'drosen ga.^ 
water, which dissolved but a very small part, were put into wuich^* 
the SI 
and s 

phuretted hidrogen gas began to pass over, the liquid be- 
came brown : the colour grew deeper and deeper, and the 
greater p'art of the molybdic acid, whiejj^ swain in the solu- 
tion, was dissolved ; nothing remained at the bottom but 
some brownish black flocks. At the conclusion the liquor 
assumed the same colour as in the preceding Experiments, 

and 


ne apparatus as that of the preceding experiment, undissolvt-a ^ 
bjected to the same treatment. As soon as the sul- li'as diffubcull 
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ant) had a strorng stnel! and ttste of sulphuretted hidvogen. 
’At the end of font and twenty hours it became turbid, and 
deposited a pretty considerable quantity of a yellowish 
brown pibwder, which was separated and dried, when it be^ 
came of a brownish black. The filtered liquor was of a 
yellowish brown : when made to boil, sulphuretted hidrogen 
gas was evolved ; a larger quantity of powder was precipita- 
ted; and it retained but a slight smell of sulphuretted hi- 
drogen, which the addition of a few drops of muriatic acid 
rendered stroflger, at the same time producing a blue co- 
lour. The precipitated powder, put into muriatic acid and 
exposed to a moderate beat, comported itself like the resi- 
duum of the preceding experiment; but boiling it ulti- 
mately produced a solution of a brownish yellow colour. 
A little of this powder, being thrown into a redhot crucible, 
burned immediately with a sulphurous flame, which soon 
disappeared. 

This experiment shows, that pure molybdic acid is like- 
wise capable of combining with hidrothian acid ; but this 
combination is not as constant as that of the preceding ex- 
periment, in which ammonia too is present. It proves the 
variations, that the less limited disoxigenizing action of the 
hidrothian acid must produce. Thus by dessicaticxn simply 
it passes to the same 8tate,^to which the compound of the 
preceding experiment is not to be brought but by a much 
stronger heat ; and by the oxidation of a part of the hi- 
drogen it forms a hidrothianate of sulphuret of molybdena, 
that gives out in roasting a vivid sulphurous flame, which 
the native sulphuret of molybdena does not, and is converted 
into molybdic acid. 

It remains for me yet to examine the action of hidrothian 
acid on molybdena in the same respects as in the 41st ex- 
periment. 

Exp* 4fi. Sulphuretted hidrogen was passed in the man- 
ner atfeady mentioned through a solution of a drachm of 
molybdate of ammonia in four ounces of water, which had 
been decomposed Sfnd redissolved by three drachms of rec- 
tified sulphuric acid. In two or three minutes the solution, 
which was before like water, assumed a blue colour. Five 
minutes after a light choieblate brown matter was deposited 

on 
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its surfkce, atid on the wdt sides of the vessel ; but thie 
disappeared after a few minfutes. The fine blue colour of 
the solution changed to a black, and a precipitate of tbe 
eame colour fell down. The liquor having been* filtered, 
and set on the fire, became again of a fine blue by boiling. 

The water with which the precipitate was several times 
washed was also blue, but the colour bad little intensity. 

The precipitate, having been dried, was of a bUieish black, 
and exhibited the following results. 1. Boiled in mo- 
derately concentrated muriatic acid, it yielded a brownish 
yellow solution. C. Thrown into a crucible ut a dull red 
heat, it burned with a fine blue flame; which in a crucible 
at a bright ted heat was quickly over, but there was a very 
considerable extrication of sulphurous acid after the flame 
had ceased. The residuum left after the combustion with 
flame was of a blackish brown, insoluble in water, and re- 
ducible to molyhdic acid by increasing the heut. Put into 
water and shaken it gave a light blue tinge after some time. 

The residuum separated by the filter had lost its brown huCv 
and appeared almost entirely black. These experi rnents in- 
dicate, that the niolybdicacid had been at first disoxigeniaedi 
and tliat afterward it entered into comlanation in the brown- 
ish black precipitate, which ap{>eared to contain a liuleblue 
oxide ; a circumstance that seenrys peculiar in this case, and 
merits investigation ; but which in other respects comported 
itself as in experiment 45. 

From all the experiments repeated under the pth and 10th g nml iw* 
heads it follows: 1st. That potash exerts scarcely any action ma.ks on itie 
on sulphuret of inolybdena in the humid w^y ; that this 
action is more considerable in the dry way ; and that in dis* 
solving afterward in water a greater or less combination of 
sulphuretted hidiogen with sulphur takes place. 

Sdly. That the sulphuret of potash comports itself in sulphuvet 
the same manner. ^ F roni compounds formed in the dry way 
acids precipitate a matter, which is a sulphuret of molyb- 
dena containing a small portion of sulphuretted hidrogen, 
and which coni ports itself with acids nearly air native sul- 
pfauret of molybdena. 

. 3dly. The hidroguretted alkaline sulphurets precipitate hidrogurettefl 
from the bolution of molybdtc acid a matter of a colour «i- 

milar * 
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and siilphu- 
rettei) hidro- 


gen. 


Conclusion. 


Farther expe- 
riments pro- 
mised. 


milar to tHat of chocolate^ which imparts A blue cqlour to 
the acids in trhicb it 19 dissolved, and appears to differ frotaa 
the preceding in the oxidation of the molybdena, and i|t 
containing more sulpbitretted hidrogen and less sulphur^ 
Thus we have two compounds of this kind ; and the latter 
appears capable, under certain circamstancos, of being con- 
verted into the former. 

4thly. Pure sulphuretted hidrogen gas equally combines 
with molybdena, exhibiting phenomena that indicate a dis* 
oxigenation, and forms products similar to those resulting 
from their combinations. The passage of this gas through 
a solution of molybdate of ammonia gives rise to a triple 
compound, which is soluble in water, decompofable by 
heat, and rendered by it similar to the native, sulphuret of 
molybdena. 

1 here conclude the publication of my experiments on 
rnolybdena. I am free to confess, that they do not exhibit 
a complete work ; but 1 flatter myfelf, that some conclusions 
may be drawn from my labours not altogether unimportant 
to the science of chemistry; Besides it was necessary, that 
such experiments should be some time inade; and I can 
aver, that I employed all the care and attention possible, so 
that complete reliance may be placed on their accuracy. 
Farther experiments will, complete what 1 have begun. 
These I shall undertake, as soon us I have procured a suf- 
ficient quaiitity of mol3'bdena, and my occupations will af- 
ford me leisure. 


III. 

On the native Cold Du/l found in the Hills in the Enf^^rons 
of the Commune of St, George' in the Department of 
the Doire: hif Mr, Givlio, Prefect of the Department 
of the Sesiu^, ^ 

Native gold JLT has long been known, that h great number of rivers 
tmd»of riv^j. brooks carry witlr them particles of native gold, of 

* Journal Mines, No. 116, p. 143. 


larger 



NATIVE GO^LD HGST* , SO|r 

larger or smaller size: that independently of the places 
where thjs meUl is found in its native situii£lion; it is disse* 
minated in grains in their Baads» as those of the Rhooei th# 

Arri^ge, and the C^ze in France^ and with us in tliose of 
the rivers Doire, BaUhee» Cer.vo, Elho, Mallon» and Orba, 
and of the rivulets Oropa» Oremo, £¥00900, Vison, fcc* 

It is equally known,, that there are persons, who make it 
their wliole business, to search for this gold. 

Mineralogists are not perfectly agreed respecting the ori- origin dis. 
gin of this gold dust; for ^he oldest, and among the moderns 
Brochant, suppose this gold ^**9 originally brought from 
mines, commonly situate iu primitive mQUutains,froiii which 
it has been washed down by the water of the rivers. ** Na* 
live gold,'’ says -Brochant*, is found chiefly in primitive Brochant. 
mountains, where it is met with in veins, and sometimes 
disseminated in the rock* * * -it occurs also in alluvial strata, 
where it is frequently wrought with advantage. The sand 
of several rivers is mixed with grains of gold, which are se^ 
paratcd from it by washing. It is unquestionably evident, 
that the gold here is met with accidentally; and that it is 
deposited by the water, that has washed it away from its 
original situation, which was probably the same as is indi- 
cated above.” 

Others on the contrary think, that these metuUic partis Supposed tote 
cles were originally disseminated in auriferous strata, in the IiaUituaUuur 
very places where they are exposed to view by great floods^ 
or overflowings of the rivers, or that they have been washed 
into the latter by torrents in storms or heavy rfins. 

I do not intend to enter into the quest urn generally, or at 
large. This I leave to the learned, whose chief study is 
the improvement of the science of mineralogy* My induc- 
tions go no farther than the small number of researches 1 
have made : yet I think I may venture to say, from the ob- At nnt 
servi tions I am about to present the reader respecting the 
locality and situation of the native gold dust in the com- mint's, 
mune of St. George'?, that such dust is not always washed 
down from mines in the mountains by rivers. And if such 

* Elementary Treatise on Mineralogy, according to the Principles of 
Prof. Werner. Vol. 11. 

jf' ■ 


were 
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were the primitiire origin ofi their dissemination amid^tHe 
strata, it certainly could have happened only at some very 
remote period of the grand disruptions^ that have ta^en 
plac^ on the surface and exterior strata of our globe. But 
these reroIulTons, of which we have no records, are boned 
in the night of time. ‘For wc shall see, that strata, which 
furnish gold dust, are found at a considerable depth in some 
hills, equally remote from a>ouDtains capable of furnishing 
it, and from rivers that could force it from its native situa* 
tion. Consequently it could have mingled in them only at 
a very distant period, when the strata of the hilts assumed 
the arrangement they have at present, namely^ at'^the time of 
their formation. 

‘ Th..» the cpi- Such too has been the opinion of several naturalists of 
niiHi of iu.in> . o^||. country, and I should be guilty of injustice to them, 
if, in collecting fresh proofs tending to support their hypo- 
thesis, I omitted the mention of their valuable works. Ac- 
Eobiliant. cordingly I shall quote Mr. de Robillant, who, speaking of 
the gold dust found in the sands of the Orco^ says very 
positively ; •• this river carries along geld, which fhe people 
of the country observe only below the bridge down to the 
Po ; which confirms the opinion held by the people best ac- 
quainted with the natural histor}’^ of the country, that it is 
from the gullies and hills /.hat this gold dust is washed down 
into the river by the rapidity of the water during storms — *. 
This valuable metal does not come from the high mottntain.s 
since none is found above the bridge, but it originates from 
the washing of the red earth, of which most of these hills 
and plains are composed, and which in stormy weather is 
carried down into the principal river f. 

Batbo. Mr. Balbo generally adopts the explanation of Mr., de 

Robillant respecting this species of native gold, in his 
learned Memoir on the auriferous sand of the Oreo. ** Eveiy 
one,'* says he, “ knows, that gold dust is collected in the 

Oreo But 1 do not believe it is equally known, that 

gold is found, not in the bed of the river alon ^9 but to the 

* See a geographical Essay on the continental Territo tes of the King 
of Sardinia, by dc RobiHant, in the Memoirs of the Rc p) Academy of 
Sciences of Turin for the years 1784,5, Fart 11, p. 234 . 

+ Ih. p.268. 
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di^nce of several Qiiles, eveiy where mingled more or lesa Found in tha 
^ith the sand* • <r. • » It is very positively asserted, that it oc- rouMia 
curs in all the little rivulets between Valperga and^Rivara river, 

endeavoured to discover, wliefiier all the watera 

rise sufficiently near to each other, to lead us to suppose, 
that they equally derive their gold from the same mine : as 
it i's in this way that the vulgar, and even most of the 
learned, generally account for the gold found in rivers. But 
1 was completely convinced, that the waters of wliich 1 
speak arise from difierent heights at some distance from one 
another, so that, as we cannot suppose all these places to 
contain mines, from which the ^Id may be derived, we 
must necessarily admit, that the particles of gold are not 
separated daily by the action of the water, and carried along 
by its streams, but tliat the water finds them in the soil it- 
self over which it flows* « • • • • And it Is farther confirmed by 
the observation, that the auriferous strata disappear as we 
proceed up the Oreo ; that we find them at farthest only 
as high as the bridge; that abm^e this all traces of them 
am Ibst, though this is very far from the springs, w^hile us 
we descend into the plain these strata are every day ex-* 
posed by the action of Che water, and particularly in 
floods 

In a second part I shall speak of the theory proposed by SupMo^frt m 
Mr. Napion, in his Memoir on the Mountains of Canavais f, ' 

who, having observed that all the pyrites of those mountains 
are auriferous, attributes the particles of gold to their de- 
composition or attrition. This is the opinion oT our worthy 
colleague. Dr. Bonvoisin. 

The observations 1 am now about to communicate appear Further pmol 
to me still more decisive, than the proofs alleged by these ^ 

authors ; and if the earths of which 1 shall speak do not 
furnish so large a quantity of gold dust, they afford indis- 
putable arguments, to convince us, that the gold certainly 
does not proceed fronibany mine traversed by water, at least ^ 
in the present day. 

* Mem. of the Roy. Ac. of Turin for 1764, i, on the auriferous Sand 
of Oico, Part 11, p.*404, 407. 

f lb. for 1785,6, p. 845,6. 
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TTiIU in the 
department of 
the Doirc. 


Three distinct 
ftrdta. 


The upper. 


The middle. 


The lower. 


Valleys pro 
duced. 


9T.d gold found 
111 tliem. 


i^one in the 


kA+ive coLb bust. 

On thii north of the commune of St. (Seorge’g, in this cir-* 
cle of Chivas, in the department of the Doire, we find fer- 
tile risii^; gronnds, and hi 11 m almost wholly covered with 
vineyards, which continue till we home to the highest of 
th^m, the hill of MaHugnanO, part of whioh is cultivated, 
part covered i^ith wild chestnut trees; a distance of about 
three miles. 

In proceeding from the outer and upper surface of these 
hills to the bottom of the valleys, which intersect them in 
difterent directions, we find in gcnehil three very distinct 
strata. 

The upper stratum is for the most part argillaceous, as it 
furnishes an excellent earth for making bricks and tiles. 
The thickness of this stratum varies in different places from 
three or four feet to twenty-five or thirty. The second stra- 
tum, which stretches like^vise horizontally beneath the stra- 
tum of clay, is a few feet thick. Tt is composed of a con- 
siderable portion of sand, of gravel, and of pebbles of 
different natures, argillaceous, calcareous, and qnartzose^' 
Of these I shall speak more particularly in the second part, 
aa well as of the fragments produced by their being broken 
or decomposed. The third or lower stratum, which forms 
the bed of the valleys, and of the rivulets that run through' 
them in rainy weather, is Composed in great measure of the 
iVagments of the argillaceous and calcareous stones of the 
second stratum. 

The rains gradually produced little gullies in different 
directions; wlTich by the falling of fresh rain, and the quan- 
tity and rapidity of the water, have in the course of time 
been extended and converted into valleys, more or less 
broad and deep, in difierent places. Part of the water of 
several gullies accumulates particularly in one valley, where 
during storms and long rains it forms a torrent, called in 
the country the Merdanzone. Now the gold dust is found 
chiefly among the sands of this torrenU and of the small la- 
teral rivulets, that flow into the Merdanzone or other simi- 
lar valleys. 

But does tills gold proceed equally fropi the different 
strata I have mentioned above, or from one* of them Only ? 

I first esamineJ the brick earth, that of (lie upper stratucil, 

in 
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HI different places and at various depths; 1 also examined upperstratum 

.considerable depositions of this earth accumulated in the 

shallow valleys: but I never discovered the smallest particle 

of geld in iti The searchers for gold knows this so well 

by long experience and a great number of fruitless trials, 

that they never pay any regard to this stratum. It is the but in the mid- 

stratum beneath this, that composed of gravel, sand, and 

broken stones, in which the particles of gold are founds 

Of this I have convinced myself by repeated trials; and Mo<it in 
though in general, if equal quantities of earth be taken 
from this stratum, and from the bottom of the torrent or ri- 
vulets flowing into it, the latter will yield most gol^, it 
scarcely ever happens, that no gold is found in the latter 
upon trial. The particles of gold obtained from the auri- Tins (ii^tin- 
ferous stratum itself, which have not yet been rolled along 
with the sand by the rains, have a duller and deeper yellow 
cblour than those collected in the bed of the torrent, or of 
the rivulets, which are of a more shining yellow, no doubt 
in consequence of the attrition.* They are generally found 
amid a sand, that is more or less fine and blackish, and 
apparently of a siliceous and ferruginous nature. The earth 
of the same nature, which reaches to some distance, equally 
contains gold 4 Thus a brook that runs on the east of the 
commune of Agile, between the mansion and the park, and 
receives the rain water that washes down an earth composed 
of different strata of the sam^ nature as those of the auri- 
ferous hills of St. George's, equally rolls along particles of 
gold disseminated beneath the argillaceous stfstum, which 
ill certain places is of very coDsiderahle thickness. 

Fifteen or twenty years ago several persons in the com* Formerly coU 
mune of St. George’s made it their principal employment, 
to search for gold in the sand of the torrents and rivulets 
that 1 have mentioned. This they did particularly after or 
daring heavy rains, and after storms. 

-The quantity of gold they collected in a day was very va* 

.riable. Sometimes each of them would gain eight or ten profit, 
shillings a day, at other times scarce a fourth or fifth of this 
sum. The size of the particles too varied much, as from an 
almost invisible atom to the weight of nine or ten grains or 
’ more 
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more. They were afterward solcl to xnercbautsi who eeiii tfaeni 
to the mint. 

C^>1(1 faund in I am not Speaking here, as is obvious, of gold dust dis* 
1 ^^^ ^ seminatecl iu amble land* Earth of this kind in the territory 
of BaJns^le, as 1 am informed by my colleague Giobert, 
contains paiticles of gold. The earth of gardens is known 
to contain them. It has been proved in our days by the ex- 
periments of Sage, Berthollet, Ronelle, Darcet, and Deyeux, 
that there are particles of gold in vegetables. Berthollet haa 
extracted about 2*14 gram. [33 grs.] from 48Sft0gram. or a 
hundred weight of ashes. 

Here not on Hitherto gold has not been found in *the arable land in 
Vm undent, environs of St. George’s, but only in the stratum be- 
w)iiiciimeB to neath the clay, the surface of which^ is cultivated. The 
4i”k!^****'*^* auriferous stratum, as I liave observed, is more than thirty 
feet deep below the argillaceous stratum in some places. 

We have nothuig to do here with particles of gold mixed 
with the surface mould by the decomposition of plants, or 
which plants have derived from the earth. I have no doubt, 
Tvery tvhcre it that the particles of gold found in the environs of St* 
George’s have the same origin as those met with from Pont 
to the entrance of the Oreo and of the Mallon into the Po, 
from Valperga and Rivara to Aglie and St. George’s ; as 
well as of those^ which Dr*. Bonvoisin observed in the envi- 
rons of Challant in the valley of Aoste. The famous piece 
of native gold preserved in the arsenal was found there. In 
that space pieces of gold of the weight of a touis have 
sometimes be^n found ; and other pieces are mentioned of 
the value of more than lOOl. [£4 3r. 4d.]. It is probable, 
that the gold found in the earth in the valley of Brox4P, 
and in other places, has the same origin. 1 shall propose 
my conjectures on this subject in the second part of this 
memoir, where I shall enter move at large into the nature of 
the earths and stones of the auriferous strata, as well as,tbo 
nnture of ithe land in which they are contained. 


IV. 
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IV. 

CfJaUtaioft of the direct Attraetim of a Sphere', and Dt^ 
numttrathn ^Claieavt's Theorem. By a Correepimitiit, 

^ To Mr. NICHOLSON. 

SlR, 

• rw 

JL HE same mode of calcolotion, by which the figure of Extension of 
E greritating bodyi differing but little from atphere, Ims 
been determined (p. 366 of this ro1amr)« is also applicrirti 
to the magnitude of its. immediate attraction, or the cop* 
parative lengtli of a pendulum in difiSmnt latitudes. 

' Suppose a sphere to be inseribed in the A(Nmailoa«f» 

another to be circumscribed i^opt it; I Stall Smtehow. j^ttf”******* 
that the attraction at the pole is equS to that of the spalier ^ 
sphere increased byiVofthatoftbeshell.aadatitbeequu* 
tor equal to that of the hpger dhuioiSted .by ^ If we oali 
the attractios of this shell 6. sntface being equal to thu 
curved surface of a circupiscdbii^ oyliuders. the ottiactiQp 
of a narrow nag of this cylinder, of of the elevatied poison 
of the spheroid at the equator, supposed to act at the dit* 
tsnce of the radius, or uphy. may be cx^hessed iqr He 
breadth : but in its actual ntuatiou its attramion in the di> 
rertion of the axis is reduced in the ratio of the cnbe of dm 
chord of half a iq^ angle to the cube of the radius ; awl 
the attraetion'of any other ring will be to thia in the ratio 
of the qwahthy of matter, er the cube of the aine of the 
distance from the pole, and of the versed sine directly, and 
in Hofi rotio'af &e cube of the chord invertely^ that is in 
Ijhe joint ratio of. tfae cnbe of the cosine of haj[f the augk 
opd ^6 versed tipe ; diua, if we call the oopne of half the 
aitif^e X. the versed sine bong and the fluxion of 

the are ■ *tbB Sip»6n of tibe ihrmipt thd equator 

idll be ^ awA !«• « 

Vot. XX— Aoc. 1808. T *• 
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I 1 ^ jpA 

ar* (2 — 2 x*) is less than —7-. that is, —7- — — - — 

. f - -— — r, of which the flueot is found as before (|- 

— tV JP* — tt) i this beroroes while * 

increases from O to 1 , being to 2 , the attraction of the 
whole shell, as tV to 1 ; but if the radius of the sphere be 
1 , and the ellipticity 0, the attraction of the shell will be 
3 0 

to that of the sphere as — to 1, R being the mean den* 

sity of the sphere, compared with that of the superfioial 
parts, and the attraction of the spheroidal prominence will 

be expressed by that of the sphere being unity. 

The depression below the circumscribed sphere is equal, 
on the meridian, to the elevation above the inscribed sphere: 
but vanishes at the equator, being every where propor* 
tional to the square of the sine of the latitude ; so that the 
m^n depression of each of an infinite number of rings, of 
which any point of the eqUqjtor is the pole, mnst be half as 
great as the elevation of the corresponding rings parallel to 
the equator; and the whole deficiency is equal to half of 

the whole excess^ that is, to — : consequently» the re- 


maining attraction of the shell is 


f 3 e 
5 n* 


from which wc 


must deduct the diminution of the attraction of the in- 

13 e 


scribed sphere 2 e, and the whole will become l 4- 


5n 


A ^ ^ O 

2 09 which subtracted from 1 4- — leaves 2 e — — ' for 

5n 5a 

the excess of the immediate attraction at the pole above 
the equatorial attraction ; to which if wf; add the centrifu- 
gal force f9 the whole diminution of gravity g will be 2 0— 

^ 4*yV fettt since e was before ifttfnd to jf as 1 to 9 — 

5» ^ t 10 » — 9 10» — 9 

— 5 ^- • " = /. 


5n 
or :r 


10»~( 


'and 
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and g — .f, to whicli if we add e, we find e+r 

10 It 0 ^ 


m 


25 71 _ 15 . , * 

=: kfi this is the ce1ebr#ed ilieorem 

1 0 » — 

of Clairaat. 

It remains to be shown, that the diminution of the at- Varintioanf 
tractive force at different parts of the spheroid varies as the gTaviiy. 
square of the cosine of the latitude. The elevation; being 
eveiy where proportional to the square of the distance from 
the axis, 'may be divided into two parts ; one proportional 
to the square of the sine of the diatance IVom thetiierrdian 
of the place, and the other to the cUstance from the plane 
of another meridian perpendicular to it: but the first of 
these being constaUt, whatever may be the position of the 
place to be considered, the second only produces, the varia- 
tion. Now if we take in the second portion the mean of 
the elevations at any two points of a less circle equidistant 
from the meridian* it will be proportional to the sum of 
the squares of the distance of fhe centre of the circle from 
the axis, and of the cosine of the distance from the meri- 
dian in the same circle, leducM to a similar direction, that 
is, diminished in the ratio of the radius to the rine of the 
latitude, since twice the sum of the squares of any two 
quantities is equal to the suni of the squares of their sum 
and their difference, we^have therefore two quantities, 
varying ns the sqimre of the cqsine, and as the square of 
'the sine of the latitude respectively : but the square of the 
sine inai^ be represented by a constant quantity diminished 
by the square of the cosine : and the decrease of the attrac- 
tion of the inscribed sphere is as the elevation,' which is as 
the square of ibe cosine ; the centrifugal force reduced to a 
vertical direction is . also as the square of the cosine. We 
haVe therefore, beside two constant quantities, two negative 
forces and a positive one, all varying as tjie squares of the 
cosine of the latitude ; and it is obvious, that the joint re- 
*Wlt of the wh<^le,' orfoig upper real diadnutiPn of gravity, 
must also fory in tbf samd:!|[^rQ|K)rti^ 

' " ' a: b.c. D. 

99 June, IS09. 

\ 

T 2 V. 



^iPo Of fset. 



V. 

* Rqffy to Pfqf€$iiarViyGE*9 Ultimatum. ByaCom^^aU. 
To. Mr. Nl<3tl6LBON. 

SiK, 

It is no unusual expedient with an expert disputant, to 
affect a contempt for his antagonist, if hieb he does not feel ; 
and to decline a contest, to which he is unequal, on the 
SUdieeaotto pretence, that it is superfluous to engage in it. I am 
4n arsumeiit! wishing, to protract a controversy with Professor 

Vince; but I protest against his right to excuse himserf 
from the necessity of replying to any futewe observations of 
mine on the ground of his engagement not to trouble you 
Ihrther on the subject. If however the Profesaor thinks ny 
remarks undeserving^ of any additional notice from him- 
self, it M to be presumed, that some person will be found 
among the numerous disciples of that illustrious school, in 
which he holds so dtstingaished a situation, who will un- 
dertake the easy task of confuting me, and vindicating the 
honour of the univeruty from the slightest shade, that the 
publicity of such a misule as t have imputed to Professor 
Vince could possibly cast on it. 

I grant, that ihreo quantities are put down" in the esiay, 
which the Pipfessor ftosp coHs the first terms of three series : 
but I still*shall deny^ tliat these series are to be fpund, or are 
^nuoned, where mentioned, in that work. It ‘is not a Uttla re- 

^ markable, that a man, whose life is devoted to the science of 

reasoning with accuracy, sheqld adduce so weak a proof of 
my being guilty of misrepresexitation. 

With respect to the sufficiency of each of these quanti- 
ties for determiou^ lta«share of the force, Professor 
Vince’s words are, p. 19 ; « Now the* terms omiUed in the 
QuaniitiMcm- series are ^mparatively so extremely enrall, thgt if they 
considered, tliey could make no sensible alteration 
in the result.” And now he accuses me of a seeoiid un- 
.accountable inisrepresentation,!* for saying, that he has men- 
tioned 



Cioned the terms actually emlployed as suIBcient'* for hi§ 



purpose* 

III the third place, he does not appear to be aware of the l^wofgrttlta- 
distinction between phj^sical and mathematical ii^curacy* 
l^yslditly tj^akihg, the seifOi ^ akdy vatf^ temuh. 

with as little sensible, erroor as the law of gravitation : 
a* 

mathematically speaking, we have not the slightest evidence. 


that the law of gravitation ** varies accurately** as and 

io this sense the Professor’s aiser^O is totally, void feWr 
dation. 

The change of the law of density of the pjiedium at tlie 
surface of a planet, instead of being “ inconsistent witii "hinged with- 
Newton’s hypothesis,*’ is the simple and unavoidable conse* in a planet, 
c^uence of it, Saoh particle of matter being supposed to 
induce a certain state of the medium around it indepen-^ 
diently of all others, so that the attraction may be produced 
alike in all dreumstancos, the state of the medium within 
the planet must necessarily be such, as to produce the joint 
effe^ of all the attractions; that is, the force must v^ry as 
xx^ and the density as or o e ; the square of the distaaccf 
from the centre; and this must be the immediate conse- 
quence of the same cause, that produces the usual variation 
of density with respect loia siag\e particle. It may be said, 
that the operation of thii^ cause is equally obscure with the 
ultimate effect of gravitation conddered ag independent of 
it; and I am pai^feclly ready tq admit the olqection. I pm 
not defending the Newtonian hypothesis; I am only en- 
deavouring to show, that Professor Vince has attacked it 
unsuccessfiilly, and has heaped errour upon erronr in at- 
tempting to snpfioetJfis arguments. 


I aiiif Sir, 


yW W7 obedient servant, 

e h July, 1808- DYTISCUS. 
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Combustible 
substances ig- 
nited by cori> 
denMd air^ 


in a syringe of 
small size. 


What IS the 

^‘iUSf ? 


Apparently 
dimtnutiou of 
capacity. 


VI. 


Qw^im rapeeiiiigthelgnMw THmder iycampmteiAirt 
In « Letter /hm « Correepondent, 


To Mr. NICHOLSON. 


SlB, 


Among the number of philosopliical apparatus of mo« 
dern invention^ there are perhaps few which involve moi^ 
interesting matter of inquiry, lhan an instrument lately con-* 
trived for setting tire to combustible substances by the 
agency of compressed air. 

The little appa.atus, which I have seen for this purpo^, 
was 111 the possession of Mr. Accutn, who show^ me its 
surprising etiects in igniting common tinderi ani) different 
species of fang!. This singular mode of pioducing fire is 
aceomplibhed by the quick comores&iou of the small quan*> 
tity of air contained iu a condensing syringe of small size. 
It might perhaps be matter of considerable importance, iu 
a pliilobophical point of view, to ascertain what change the 
air undergoes during th.s •opeiat^oii; whether the effect 
produced is to be ascribed to the mechanical action of the 
air, or to a change of capacity induced by the rapid con- 
densation ? r 

\our reuiarba may tend to the^duiSsdA^O of tlpsmy^ 
curious fact, * ^ ' 

I iMpo, Sir, 

Yours re8pactf«kHy> 

lincoln's Jm^ Jufy 15th, 18 Q 3 . T, CLIFTON. 


REPLY. 

This expcriipcnt, which is now of some standing, seems 
to depend on the diminution of capacity, produced by the 

sudden 





AStmCtAt 

• 

Aoddeit condensation. Fpnl Mr. Dalton** eiepenm^tl» 
(see our Journal, vol. Ill, p. l 60 ) it appears, that the eon* 
densation answering to the prefD^e of our atmosphere af« 
fords an increase of tempe||iHp’%^w of 50 degrees; 
end, if we suppose the simple 

ratio of the bigber, a 

compression of 10 
of ignitioii, 

W. N. 


•Ji 



VII. 


J)e»eription of a ^portable artificial Hoiiaaa fiur taldag AI~ 
ittudet at iSea or Land, bp Mr. Wl|l«KT. In a Letter 
fitom the Iwe^o/r^ 

3iR| 

Beg leare to trsnsmit you a description and delineation Artiflriri hori.* 
of an artificial horizon, which I conceive will be found pres 
ferable to any other in use. 

Plate VII, fig. 1, represents the horizon with all its parts 
complete- tig, 2, a cylmdric veslel of bras^, to be filled with 
water when iii use: fig. d»j4lbe upper part of the hoiizon 
takeii from the vessel, to sbow^itl'iiileiual parts. AA aie 
two upri ^M s of brass and a bwnsoutal axis on the top, 

twrp izontal 

edge M i& lips4|p4 M farthest sight F is a fine black 
line in a piecp 0 I tfanspiueitt ^vory. The ind&K is adjusted 
to a, boruEoiitiLl*positiQu by iisteii u also 

to the frame when adjusted t die tinivex glass 

tc magnify the line m the ivory sight V, and throw its image 
un the edge gf the sight £ ; and under the index, in its 
centre, is screwed a tbm brans blade 11, to bt ttnuieibed m 
the water iiL^the vessei^dljg, 3, for the purpose ol picvenliiig 
the horizon from gbtt}00 wy vibrating oi pendulous mptioa 

to 
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Method of 
taking an ititi* 
tucle with it. 


to disturb its gravity, or divert the sights from their liorjzon^* 
tal direction, when in use. 

If tlie ship have a considerable motion, it is advisable, to 
sospencljhe box by a small brass giiuinal at the top to a por* 
table stand; and to prevent the wind’s affecting it, a glass 
slides into each end of the box, through which tiie oliserva* 
tion is taken; their surfaces being parallel, you adjust it by 
the sea horizon, or by meridian altitudes of the sun, the la- 
titude being known, or by any other method observers make 
use of, or allow the index errour, as is done with the octants 
and sextants. 

D is a small brass pin, to prevent the index from getting 
any motion in carriage ; and is to be taken out, when the 
horizon is in use. 

In observing the moon, planets, or stars, by night, a small 
lanthorn with a lamp is necessary, to be placed behind the 
box, so that the light may fall on the ivory, to show the line 
distinctly ; and to prevent its spreading too much when you 
are observing the stars, the glass is to be taken out, and the 
brass with a small square hole, G, slid into its place. 

To take an altitude with the octant and artificial horizon, 
bring the eye ns near to the horizon in the box as the frame 
of the octant will admit of, and in a horizontal line look at 
the line edge of the sight E, which by thcr least motion of 
the head you may bring into contact with the line on the 
ivory sight F, and move forward the index on the franie of 
the ocU.it with your hand, to bring the object you are ob- 
serving to a coincidence with the ivory line also. 

For altitudes of the sun or moon, and for all terrestrial 
ol^ects, an octant of the usual construction will answer 
every purpose ; but for observing the stars, one witli a larger 
horizon glass, and its silvered surface also larger, with a dif- 
ferent sight vane, would be preferable, and prevent. your 
missing or mistaking u star when near to others, or its 
getting out of the glass in bringing into contact with the 
horizon. With such a quadrant and this horizon, the me- 
ridian altitudes of all bright stars, as they come to the me- 
ridian, may be taken, by which nuans the latitude might be 
freq icntly fo.md by observations ut night, and with asmuch 
^ase as by the sun at noon-dayj also^ the altitudes of the 

moon 
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MikClIINB TO PREYENT DRO'E'MINO* • 

moon and stars, to correctithc lunar problem for the longU 
tude, will be more coirectly and easily taken with it. 

I am. Sir, 

Your very obedient humble servant, 

J. WRIGHT- 


Vlll. 

Description of an Apparatus to secure Persons from sinking 
in Water ^ or to act as a Life-preserver when shipwrecked^, 
with infiances of its UtUitj^ : bp Mr. V. C. Daniel, of 
Wappingf* 

Sir, 

I HAVE taken tlie liberty of sending one of my life pre» bifc-prcicnret 
servers, and am proud to say, they have realized the name; 
and 1 shall feel myself obliged if you will cause it to be 
brought before the Society i‘or their approbation. I beg to 
say, Sir, though I have given it publicity, it has never been 
before any committee. 

1 have enclosed a copy of a leKer, which I received from hav already 
the only surviving officer of the Alert private ship of war, 
and, independent of that document, 1 have liad information 
from respectable authority, that the machines have saved 
several lives. 

It is not. Sir, a pecuniary reward I look for, although I 
have sunk near ^1500 in the umlertakiiig ; yet, 1 must con- 
fess, to have the sanction of the Society of Arts would b^ 
highly flattering, and the world from tljat moment must be 
convinced of their utility. 

1 have the honour to be, Sir, 

* • Your obc'dient servant, 

I . C. DANIEL. 

• Abridged from Tran sanctions of the Socict/ of Arts for ir>07. Tht 
l^old medal was voted to Mr. Daniel fur thb 
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The surgeon 
$aved by a life* 
preserver* 


< MAOirN^^'tO PSEVBlfT SROWBIBO* 

( 

Copy of a Letter from Mr> George Willers, late Surgem 
of the Alertf private Ship of IVary lost off the fj'^estern 
Llandi^ 

Sir, 

1 AM happy in having it in my power to say, I owe my 
life to your invaluable invention, the life preserver} andili# 
circumstances relative thereto are as follow I bhtpped as 
surgeon on board the Alert, private ship of war, mounting 
18 guns, and 9B men, commanded by James Desonneaux, 
esq., belonging to Messrs. Wright and Birch, Wal brook. 
We bailed from Falmouth, April IS05, and, after cruising 
five months, on the 22d of Sefitember, we unfortunately 
struck on a rock among the W estern Islands, and the sliip 
went to pieces in five minutes ; at that time we had eighty- 
four men on board : 1 witnessed the loss of every officer, 
six in number, and sixty-four foremast men ; thirteen of the 
crew were saved, by clinging to pieces of the wreck, spars, 
&c. which drifted from the wreck ; and! have the happiness 
to say, by possessing one of your life preservers (though I 
cannot swim,) 1 was supported for some time, the sea run- 
ning mountains high, but protidentialfy a large Portuguese 
boat put off to iny assistance, being then near a mile froin^ 
the shore; and I was thus sVived, by the hand of Providence 
and your in vent ion, from a watery grave. 

1 beg, Sir, you will permit me to acknowledge how much 
I feel myself obliged to you; and you ate at full liberty tq 
u^ske this case known for the benefit of mankind. 

' I am, Sir, 

Your jnost obedient servant, 

G.II. WILLERS, 


Copy of a Letter from John Dickenson, Esq. of the City 
of Xorwichy to Mr. Daniel. 

Sir, 

I INTENDED myself the pleasure of calling on you, 
and acquainting you personally of a i^inguiar incident} when 

the 



MACHINE to PREVENt DROWN'TNQ. 


283 ' 


tl>p excellence of your mnchine, or life preserver, \va& most 
conspicuously manifested. 

1 went from the city of Norwich, in a pleasure-hoat that A pltmenm 
I keep for the nniuscment of sailiiijl^, in I'ompany with 
gentleman anil two larlies. As oiir return to Nomich in 
the eveniii r was Indispeiisihle, and the direction of the 
wynl favouring' us both ways, a few hours upukl effect it, 
the distance being only tliirty indes: accoriUugly we set 
sai^ about four o'clock^ it being moon-light during the 
flight ; and fortunately procured, in cate of accident (the 
wind blowing hard at south-east) oneof ybiir life preservers, 
through the interest of a friend, of a captain, who had pur- 
chased one at Nc^vcastle. The precaution proved, in a short 
time after sailing, to liuve been a. lortuiiate one indeed. On 
tucking to enter Norv\icii river, ai the extremity of a broad 
wat^r, two milos over, known by the lunne of Bray don, 
a sudden gust overset the bout, precipitating myself, com- 
panion, and two ladies, into as agitated u water as f liavij 
ever seen at sea, (except in hard blowing wt‘ntUer), You 
may judge my situation at such a juncture. Vour machine 
was jokingly iilied us we came along, to which 1 ascribe 
fthouah very unexpected by us) our preservation. The 

' ® an<l two 

gentleman, whose name is Goring, was inexpert at swim- ud.c^ bui^ycd 
Tiling, and with difficulty kept himself up, till 1 reached 

^ • « " nrusiervci • 

him; and then directing him to lay hold of the collar of 
my coat, over which the machine was fixed, I proceeded 
towards the ladies, whose clothes kept them buoyant, but 
in a slate of fainting when 1 reached them : Then taking 
one of the ladies under each arm, with Mr. Coring hang- 
ing from the collar of the coat, the violence of ihe wind 
drifted us on shore upon Burgh IVJurslies, where the bout 
had already been tlirown, with what belonged to her. We 
got the assistance of ^’ome countrymen directly, (after tak- 
ing refreshment at a Tiiarsli farmer’s house, where we pro- 
cured some dry clolhii^ for the ladies, who were now pretty 
well recovered,) and by their endeavours put the boat in 
sailing trim, and prosecuted our voyage to Norwich, which 
■we effected by eleven o'clock that night. 

From this singular escape, on my return from Birming- 
ham, I shall be induced to inspect your warehouse, and 

procure 





MAC^INS to FJISYSKT MOWFIFQ. 


pi^cure the variouft prices of your inventioQ» anxiaus to 
recooimend it in even sailing exooriiaa4> io which its 
Utility haa been so eviileiitly detnoasbuted^ and its use 
Mfettfdned. 

Wim At liberty^ Sir» to make whatever uae you please 
and I beg to subscribe myseUV 


Sir, 

' » ' Your most obedient humble sorvant, 

JOHN DlCKENSOn . 
Lane, 


The iiMchine 
Oescribed. 


Method of 
iMaktng it. 


’Refertiite toihe figure of Mr. Darners MadiiMf eaUed m 
Lift Preserver when Shipwrenl^glp |f///, jPig. 1* 


ph is double 
large 
w^er, 

BB. 
TO€ w«arer 

QUO 
encircle 
£!« on the 
back of it. 


A, represents the body of 
tliroughout, made of pliable| 
enough to admit its encircli 
whose head is to 
which utist upon^ 
pass through the 
' on each side^ admitting the ra^ 
the body Uke M large holloa 
lower part of the machine, is 
and by posslng betwixt the tbigh^^a# and buck- 
ling at D, hMds the machine to the body, 

without too much pressure under the arms. The madhiiie, 
being thus hxed, is Inflnted with air by the wearer blowing 
ia from his lungs, through tbe^eockE, a sufficient quantity 
of «ir to fill the machine, which air Is retained by turning 
the stop-cock. The nnichiiie, when filled with air, will dis- 
place a sufficient quantity of water, to prevent four persons 
fhom rinkii^g. • ' * 

Mr* Daniel recoraifief^shistifh presevaers toibe prepared 
asficillows; aiz. To seksct sound Oermiu iiors64^ides, and 
to cut a [»iece six fcetdoug, ai^ two fmt sue inches wkle, 
firuefzcum blemish or idioH; it ii^^to becufTied,and then 
Widened Water-proof by Molleriteki%|mteiit varnish, of Os- 
' born 





m 


rnmm ttm m of nmtvmcK* 

born 8 ti^, Whiteohapel, which presertet the leather more 
supple^ and admits it to be easier inflated than any other 
water»proof leather. 

Theleatheris to be nailed onaboard, and therarniBh applied 
upon it ; it is then to be passed into an oven several times, 
the varnish being each time repeated, till the leather is com- 
pletely covered ; it is then cut in the form of a jacket, as 
'above described, and neatly and firmly stitched ; the seams 
opd stitches are afterwards to be perfectly secured by the 
following black elastic varnish. 

Takeof gum a 8 phaltum,two halfa pound ; Vambhlbi ths 

gum beiusotn, six ounces; litisei%ltt/i#t/^Qnds; oil of*®**"** 
turpentine, eight pounds; and latirp-blick, halfa ponud; 
unite them together in an earthen vessel with a gentle lieat. 

The machine, when properly made according to the draw- 
ing and descrIptkM, mieinbles a broad belt, or circular 
girdle, compost of two folds of pliable leather attached 
together, and perfectly impervious to water. 


IX* 


Account of £jeperimofiit$^mmle taiui^ John Bell, of th^ 
Royal ArtUi^f to Oicertain the Practicability of throwing 
a Line to tho Shore fiim a Ve^seel StrOnded*. 


seve^ trials madebefore a Committqcof the Society _ 

, . - , , « ^ . . * Expctiincnt* 

at Woolwich, on the of August 1791, ot throwing a 
line on Shore on this principle, were os follow. 

From 


* Trans, sf the Society of Arts for 1807, p. 186. A publicity having 
been recently given to some experiments ofF the eaistern coasts of this 
island, for preserving lives in cases of shipwreck, by means of a rope at- 
tached to a shell Uirew^ from a mortar; the Society deemed it incum- 
bent on them to remind the public, that, so for back as the year 1792, a 
bounty of fifty guineas was given to Mr. John Bell, then sergeant, after- 
wards lientenant of the Royal Regiment of Artillery, for hi. invention of 
throwing a rope on shore, by means of a shell from a mortar, on board 
the vessel in distress ; the partioulars of which were published in tlie 
tenth volume of the 8soiet>*s Transactions, page £04; but a descriptive 

engiaving 
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A^iicarrriiig Frofii a bcMLt moored about 950 yards from shore^ tb# 
aco'yai^rf^^^ thrown. 150yards on shore, with the rope attached 

a boat. to it;, t}ie shell was of cast iron, (iiled with lead, it weighed 
75 lbs*, its diameter 8 inches; the rope in the trial was a 
deepsea-line, of which 160 yards weighed IS lbs; the angle 
of the mortar, from which the shell was fired, was 45 dor 
grees. By means of the line, Mr. Bell and another mau 
worked themselves on shore upon his raft of casks ; there 
were many kinks in the rope, which were with ease cleared 
by Mr. Bell, in which he was much assisted^* bis soateb 
blocks. 

A second trial The second trial was repeated in a similar manner, and 
e«iiiany with equal success, the shell falling within a few yards of 
* the former place, the gale of wind \yaB brisk, and the water 
rough. The direction of the shell was nearly from north to 
south, and the wind blew nearly north*weet» 

Inch and half In the third trial, the moitar was elevated to 70 degrees ; 

attached to the shell was an inch and half tarred 
rope, of which every 50 yards weighed fthirteen pounds and 
a half; the shell of the kind above mentioned. It fell 160 
yards from the mortar, and buried itself about two thirds 
in the ground ; the line or rope ran out was about 900 
yards, and it required the force of three men to draw the 
shell out of the ground af that distaftce. 

Two men The grommet, in nil these trialb, was of white three inch 

‘‘li 1^*^' above trials, by means of the line, two 
by iJ- men worked thenj.svlvcs 011 shore upon the raft: each charge 

of powder was liftc'CMi ounces. 

A c»apnpl not A fourth experinumt was made by firing, from the same 


so gUo>.l. 


Grppiipl wi'h 
an ornlle."* 


mortar, a grapnel in a woodeii case; it did not retain its 
hold in the ground so well as the shell, but amongst the 
ct*evices of rocks, or where the vessel is ucar shore, will be 
useful. 

A grapnel of this kind may be fin'd from a common can- 
non with un endless rope, running in a«pnlley or small block 

engraving having bfcn at that rinie, it was thought expedient to 

insert it iu the pre>ent pubUcatiori, with boiiie further particulars then|^ 
omitted. 

Models and Drawings of the whoie apparatus are reserved in the St>- 
cifly’s Repvsitui}', foi the in^perti jii of the 

fixedl 
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thereto^ hj wluch m raft may be successively drawn to 
and from the vessel either by the pmons on board the ves- 
sd, or those on shore. ^ 


m 


W>strtation8 made hy Liententmt Belly \tp6n throwing n Line ' 

on Shore in Case of a Ship being stranded. 

, Ist* From the proposed construction of the piece of ord* Weight of tli/& 
naiiee, intended to tiirow the shot and line on shore, I sup* 
pose it will be between five and six hundred weight. 

The cbttitiber is to contain one ponod of powder, and tlie DimeaUun^. 
bore to admit a leaden ball of sixty pounds or upwards; the 
lenf(|h of range, or distance, will depend upon the size of 4 
the line made use of ; 1 suppose it will carry a deepsea-Unc 
between three apd four hundred yards distance. 

2d. All sliips that have iron ballast may use this piece May be ii;iea 
as a part of it, ar^ then there would be only the trifling 
distance of casting so much of the ballast into the form 
of the piece ; the ieadep balls may likewise be used as bal- 
last* 

3d. I am of opinion, there are various ways, on board of May be need 
a ship, that the mortar may be placed in a proper position ^ubout 11 cjo- 
for firing without a carriage expressly made for it ; it may 
be placed Upon a coil of rope, or ks trunnions rested upon 
coins, or any thing else, w'hcreby the muzzle can be raised 
60 high, that the groove upon the trunnion appears vertical, 
as the piece in that position would be elevated nearly 45 
degrees. 

4th. As I imagine all ships carry deepsea-lines, on that Line, 
account 1 made use of it in the experiments at Woolwich ; 
but if it should be thought too short for the distance, any 
other Ijght line may be added to the length of it. 

5th. Supposing a ship's owner to purchase such a piece Cost, 
of ordnance with the^leaden balls, and a block carriage ; 1 
do not think the whole would amount to more than ten or 
ekoireii pounds expense. 

€th* Where a ship is driving or unmanageable near the The line to he 
shore, it would be proper to have the piece loaded, the line coiled on pole*, 
leeled upon bandspjto or poles, and laid upon the deck 
^ ready 
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Kaft. 
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The mortar 
would answer 
for bignals, 


or defence. 


f AVttr« tmt fir CASS #r mipweecIc* 

ready for Bring at any time it might be jtidged necetsU}** 
iThe handa|jikea or polea the line is reeled upon preserve 
it ill a (horizontal form ; and they are not to be drawn out 
until the instant of Bring : in this manner the line will deli-» 
ver itself freely. 

The live water casks should also be prepared in readiness* 
by lashing them together, and a seaman’s chest fixed upon 
the top of tliem, having part of its ends or sides cut out, 
in order to let out such water as may be thrown into it by 
the surf. I dare undertake to land with such Aoat upon 
a lee shore any where upon the coast, when it might be 
deemed unsafe for a boat to make good its landing. 

7th. There is every reason to conclude, that this contriv- 
ance would be vt*ry useful at all ports of difficult access 
both at home and abroad, whOre ships are liable to strike 
ground before they enter the harbour, as Shields Bar, and 
other similar situations, when a line might be thrown over 
the ship,Vhich might probably be the means of saving both 
lives and property ; and moreover, if a ship was driven on 
shore near such a place, the apparatus might easily be re- 
moved to afl'ord assistance; and the whole performance is 
so exceedingly simple, that any person, once seeing it done, 
would not want any further instructions. 

JOHN BELL. 

IFooUvich, Aitg. 29 * 1791 * 

Some farthen Observations made hy Lieutenant Bell^ upon 

the jpplicatiem of the Mortars intended for throwing a 

Line on Shore, in case of a Ship being stranded* 

1st. In trading ships, this piece would answer for making 
signals of distress, by filling the chamber with powder, and 
well wadding it, as the report would be heard some miles 
distance af^sea. 

2d. Such a gun, being accompanied with a few rounds 
of round and grape shot, would defend a ship much better 
than a longer gun, against any piratical or other ho^le 
intentions, as, from its shortness, it would be more readily^ 
loaded and fired with a larger charge each time. 

' 3d. Acridents from a gun bursti|||to, which may arise 

W .from 


Not to 



in CAnS aF SHIPlfBECli:. 

from an unskilful person loading with too great a proportion bunt, 
of powder, are iii this piece effectually guarded against, by 
the chamber being constructed to contain but one pound 
of powder, a quantity which is only about one thhd of the 
usual charge of a cannon. 

4th. From the small size of such a gun and carriage, it Kotinconte- 
might be kept upon deck, without much inconvenience 
working the ship, in order to be ready if necessity required ; 
and when the ship is out at sea, it might then be put below. 

But from the number of dreadful wrecks, which so fVe* 
quently happen along the coast, it certainly would be pru- 
dent to have it always upon deck when within sight of land, 
and particularly in stormy weather* 

JOHN BELL.. 

Wooh^idh SepU 30, 179t« 

To C. Tatl<^b, M. D. Sec. 

^ t 

Ueferenee to the Engraving of lAetttenant BelPs Method ^ 

throwing a Rope on Shore, from a stranded Vessel, PL 

vm. Fig. 2 - 7 - 

a, Represents the mortar on its carriage; h, the shell Description of 
shown within the mortar by dotted lines ; c, the grommet, **'® apparatus, 
or double fope, which connects the shell and line ; d d, the 
line to be thrown on shore, now ready wound on the poles 
or hand-spikes, p p, which are to be withdrawn when the 
mortar is fired. « 

Fig. 3 Is a separate view of the shell, with the grommet 
and end of the line attached thereto, explained by the same 
letters. 

^ Fig. 4 Shows another invention, 'suggested instead of a 
shell, and to be fired from a common cannon, in which e. 
is an iron pin ; f an iron collar and rope slidmg upon it ; 
g, an iron ring which turns upon two pins in the collar; h, 
is the grommet or double rope, attached to the ring, to 
which the line to be thrown on shore is fastened. This plan 
^ may be used where people arc on shore, to assist when a 
iioe is thrown. 

Fig. 5 Shows a jyrapnel, which may also be fired from a 
Xnh- XX— AV6.4Io 8. U common 
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comniOQ cannon ; the collar along it in the same inan<« 
ner as that in fig* 4» to allow the head of the pin to go 
dqirn to the wadding within the cannon ; i t, are two pins 
Op which »the ring k is movable ; /, the block or pulley fas- 
tened to the ring ; Hi, the endless or double line running 
through it. 

This method may be used with great advantage, where a 
Aip is stranded near the shore ; but where a mortar ou 
boord# the use of the shell and line is the most certain. 

rig.e Shows the method of forming a raft, by lashing 
together with ropes five empty water casks belonging to the 
•Up. 

Fig. 7« Represents the raft ready for use; the apparatus 
fti to hold the person upon it, is made from a seaman's chest 
with holes cut in the sides of it, to allow the person within 
it firmer hold, and to let out the water that may be thrown 
into it from the waves; o o are two pulleys attached to the 
ends of tl^ chest, and through which the line is to run ; 
the raft is to be ballasted underneath, to prevent it from 
upsetting. 

The whole apparatus is so arranged as to be enclosed in a 
small box, as may be seen by a reference to that in the So- 
ciety's possessioD. 




X. 


The Bakerian JLecturey on some new Phenomena of chemical 
Changes produced by 'Electricity^ particularly the De- 
composition of the fixed Alkalis^ and the Exhibition of 
the new Substances whkh constitute their Bases; and on 
the general Nature of alkaline Bodies, By Hvmpbbt 
Davy, Esq. Sec, R. S. M. R, LA.* 

# Read November 19, 1807- 


' I. Introduction, ^ 

Electricity pre- J N the^ Bakerian Lecture whUh I had the honour of pre- 
sumed capable ^ i o • 1 » 1 ... 

of extending sentmg to the Koyal Society last year, 1 described a num- 


a Philos. Trans, for I80B, 



ber 
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I>«i’ of deoonipoflitions and chemical changes prodnced fil our Icnowledfa 

sabstances of known composition by electricity ; and I S#*bodlISr***** 

ventured to conclude, from the general principles on which 

the phenomena were capable oF being explained, that the 

new methods of investigation promised to lead to a more 

intimate knov, ledge than had hitherto been obtained, coiw 

ceming the true elements of bodies*. 


This conjecture, then sanctioned only by strong analogies, Thi** conjee* 

I am now happy to be able to support by some conclusttfo 
fxets. in the course of a laborious experimental applica^ 
tioii of the powers of electro-chemical ahalysis to bodies, 
which have appeared simple when examined by common 
chemical agents, or which at least have never been decom«f 
posed, it has been my good fortune to obtain new and sin* 
gular results. 

Such of the series of experiments as are in a tolerably 
mature state, and capable of being arranged in a connected 
order, 1 Bhull detail in the following sections, pdHicularly 
those which demonstrate the decoinposition and compositidn 
of the fixed alkalis, and the production of the new and ex«* 
trnordinary bodies that constitute their bases. 

In speaking of novel methods of investigation,' 1 shall Novel proceW* 
not fear to be minute. When the common means of che- ^^***^. 
knical research have been employed, 1 shall mention only ** 
results. A historical detail of the progress of the investiga- 
tion, of all the difficulties that occurred, an|^ of the man- 
ner ill which they were overcome, and ol’ all the manipu- 
lations employed, would far exceed the limfts assigned to 
this lecture. It is proper to state, however, that when ge- 
neral facts are mentioned, they are such only as have been 
deduced from processes carefully performed and often re- 
peated. 


II. On the Methods used for the Decomposition^of the fixed 
^ JlLalij, 

The researches I had made on the decomposition of acids, Tjjg powor>t of 
and of alkaline and earthy ^j^tral compounds, proved, that dectncal de- 
the powers of electrical decomposition weie proportional to 

• Sue Journail^ol. XVIII, p. aad XIX, p. d7. 

“ u 2 the 
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the strength of the opposite electricities in the circnity nud 
to the coi^ucting power and degree of concentration of the 
materials employed. 

tions^^thc aT attempt;^ that I made on the decomposition of 

ktlis. the fixed alkalis, I acted upon aqueous solutions of potash 

and soda, saturated at common temperatures, by the highest 
electrical power I could command, and which was produced 
by a combination of Voltaic batteries belonging to the Royal 
Institution, containing 34 plates of copper and zinc of ] 3 
inches square, 100 plates of 6 inches, and 150 of 4 inches 
square, charged with solutions of alum and nitrous acid ; 
but in these c£^6> though there wus a high intensity of ac- 
tion, the water of the solutions alone was affected, and hi- 
drogen and oxigen disengaged with the jprod action of much 
heat and violent effervescence. 

Fota* in fu- The presence of water appearing thus to prevent any de- 
composition, 1 used potash in igneous fusion. By means 
of a stream of oxigen gas from a gasometer applied to the 
flame of a spirit lamp, which was thrown on a platina spoon 
containg potash^ this alkali was kept for some minutes in a 
connected with strong red heat, and in a state of perfect fluidity. The spooiv 
was preserved io communication with the positive side of the 
battery of the power of 100 of 6 inches, highly charged ; 
^and the connection from the negative side was made by a 
platina wire. 

Appeared to By this arrangement some brilliant phenomena were pro- 
conductw^*^^”* duced. The potash appeared a conductor in a high degree, 
and as long a^ the communication was preserved, a most 
intense light was exhibited at the negative wire, miJ a co- 
Flame emitted, lumti of flume, which seemed to be owing to the develope- 
ment of combustible matter^ arose from the point of con- 
tact. 


Connected When the order was changed, so that the platina spoon 
tiv^side made negative, a vivid and constant light appeared at 

the opposite point; there was no efljpct of inflainiiiatioii 
round it ; but aerifdrm globules, which inflamed in the at- 
mosphere, rose through the 

phitina , The platina, as might have been expected^ was consider- 
acted upon, acted upon: and in the cases when it had been nega- 

tivej in the highest degrew. 


Thf 



IfATUai: AKD HfiCOMPOSITlOir OF'nE FIXED ggl 

The alkali was apparently dry in this experimentgand it Inflamtnablo 
seemed probable, that the inflammebte matter arose from HJe^decompL 
its decomposition. The residual potash was unaltered ; it jution of the 
contained indeed a number of dark gray metallic particles, 
but these proved to be derived from the platina. 

1 tried several experiments on the electrization of potash 
rendered fluid by heat, with the hopes of beings able to col- 
lect the combustible matter, but without success; and I 
only attained ray object, by employing electricity as the 
common agent for fusion and decomposition. 

Though potash, perfectly dried by ignition, is a noncon* a Kiight addi 
ductor, yet it is rendered a conductor by a very slight ad* 
dition of moisture, which does not perceptibly destroy its ^ iittc>sary, 
aggregation ; and in this state it readily fuses and decom^ 
poses by strong electrical powers. 

A ^sniall piece of pure potash, which had been exposed expw* 
for a few seconds to the atmosphere, so as to give conducts few*setoiid*s * 
ing power to the surface, was placed upon an insulated disc 
of platina, connected with the negative side of the battery 
of the power of 250 of 6 and 4, in a state of intense acti- 
vity ; and a platina wire, couuuunicating with the positive 
side, was brought in contact with the upper surface of 
the alkali. The whole apparatus was in the ppcn atmor^”*^' 

^ ratus in the 

Sphere. • open air. 

Under these circumstances a vivid action was soon oh> 


served to take place. The potash began to fuse at both its 
points of electrization. There was a violent etlervesr’ence at 
^ the upper surface ; at the lower, or negative "Surluce, there 
was no liberation of elastic fluid ; but small globules having GlobnIoA like 
a high metallic lustre, and being precisely similar in visible 
characters to quicksilver, appeared, some of which burnt 
with explosion and bright flame, as soon as they were 
formed, and others remained, and were merely tarnished, 
and tiiially covered by a white film which formed on their 
surfaces. , 

These globules numerous experiments soon showed to he These the in- 
the substance I was in seai|jh of, and a peculiar inflammiH 
ble principle, the basis of potash. 1 found that the filatina 
was in no way connected with the result, except as the me- 
dium for exliibiting tha .electrical powers of decomposition ; 

and 
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End E ijiAMtEnce of the tame kind was produced, when pieces 
•f eofi^^er, silver, ^Id, p^mbago, or even charcoal were 
emnleyed fcr comiilettng the circuit. 

|>roduecd In The phenomenon was independent of the presence of air; 
wtto. j it took place when the alkali was in the vacuum 

of an exhausted receiver. 

Jfi a g^atfi tube The substance «was likewise produced from potash fused 

Sc" * lamp, in glass tubes condued by mercury, 

EQd fumidied with hermetically inserted platina wires, by 
which the electrical action was transmilted. But this ope- 
ration could not be carried on for auy considerable time ; 
the glass was rapidly dissolved by the action of the alkali, 
and this substance soon penetrated through the body of the 
tube. 

Sods not so Soda, when acted upon in the same manner as potash, 
w^dficom ^x}jibited an analogous result; but the decompositioli de- 
manded greater intensity of action in the batteries, or the 
alkali was required to be in much thinner and smaller 
pieces. With the battery of 100 of 6 inches in full activity 
I obtained good results from pieces of potash weighing 
from 40 to 70 grains, and of a thickness which made the 
distance of the eicctrihed metallic surfaces nearly a quarter 
of an inch; but with a similar power it was impossible to 
produce the effects of decomposilion on piece^^ of soda of 
more than 15 or 20 grains in weight, and that only when 
the distance between the wires was about 4 or oi' an 
inch. 

Its bise solid ' The substahce produced from potash remained fluid at 
at s lower beat of the atmosphere at the lime of its pro- 

that from soda, which was fluid in the degree of 
heat (ff the alkali, during its formation, became solid on 
tooling, and appeared to have the lustre of silver. 

Soda tome- ‘ When- the power of' 250 was used with a very high 
tfimesexplodcd. charge for the decomposition of soda, the- globules often 
burnt at the moment, of their forni|itioti, and sometimes 
violently exploded and separated into smaller globules, 
whieh with great velocity through the air in a state oi 
vivid combustion, producing a beautfful effect of cpotiuued 
jats of fire. • , 
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m. Theory of the OecomporitioHJOf the fixed dUtefii; theif 
(Jom)>oi(itioK, a/afi Prodtution, 

Ab in all decompositions of compotlnd subiftanc^, ithictl Oxigcn slw«|ri 
f. had previously examii»ed> at the aamc time that combus- 
tible bases were developed at the negative surface In the latfsce. 
electrical circuit, oxigen was produced, end evOlyed ot 
ried into combinatiQii at the positive surface, it was reatfdtia 
able to conclude, that this substance was generated In e 
similar manner by the electrical action upon the alkalis ; 
and a number of experiments made above mercury, with 
the apparatus for excluding external air, prOVad' that this 
was the case. 

When solid potash, or soda in its conducting state, WUs This the cmo 
included in glass tubes furnished with electrified platina 
wires, the new substances were generated at the negative 
surfaces; the gas given out at the other surface proved by 
the most delicate exaininarion to be pure oxigen ; and un* 
less an excess of water was present, no gas was e.olved from 
fhe neerative surface. 

In the synthetical experiments, a perfect coincidence liker Conarmed by 
wise will be found. iyutlK-Ms. 

I mentioned, that the metnllic lu$tre of the substance Ea-ie of potash 
from potash immediately became destroyed in the otirio- 
sphere, and that a white crust formed upon it. This criist ihL^ai”] ** 

1 soon found to be pure potash, which immediately deli- 
quesced, and new quantities were formed, which in iheir 
turn attracted moisture from the atmosphere, till the whole 
globule disappeared, and assumed the form of a tatuttlted 
•oldtion of potash*. 

When globules were placed in appropriate tubes contain- Thebn^es con* 
ing common air or oxig« gas confined by mercuiy, an ab- kau^'^x^gen^ 

* Wator Ukewise is<deeona|>osc4 in the procesi. tfe Mialt betesfier Water deroin« 
, see, that tim bases oi^tUe hxtd alkalis aci upon this subsunce with posed in the 
S:roater cneigy ihan any other kiiowu bodies. The minute theory of the pi'^ceis. 
oxidation of the basi s of ihe alkalis in the free air is this :**>oxigea jas 
is fiiM attracted by tiu-ni, and alkali formed. This alkali speedily ab* 
sdrbs water/ This water U ag ain decomposed.' hence, duiing the con- 
version of a globule into alkaline solution, ^cre ii a constant and rapid 
disengagenaent of small quantities of gany 
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I 

sorption of oxigen took place ; a crust of alkali instantly 
formed upon the globule ; but from tl\e want of raoistnro 
for its solution, the process stopped, th^ interior being de- 
fendi^ from the aqtion of the gas. 

With thp substance from s^da, the oppearances and efr 
fects were' analogous. • 

When the substances were strpngly hpated, confined in 
given portions of oxigen, a rapid cppibustion with a ^riU 
liant white flame ^as produced ; pnd the metallic globules 
were foupd converted intp a white and ^l^d mas^, which in 
the case of the substance from potash was found to be pot- 
ash, and ill the case of that from soda, soda. 

Oxigen gas was absorbed in this operation, and nothing 
emitted which affected the purity of the residual air. 

The alkalis produced were apparently dry, or at least 
cpntaipcd no more moisture than might well be conceived 
to exist in the oxigen gas absorbed ; and their weights con- 
siderably exceeded those of the combustible matters con- 
sumed. 

‘ 'the processes on which these conclusions are founded 
will be fully described hereafter, when the minute deiairs 
which are necessary will be explained, and the proportions 
of oxigen, and of the respective inflammable substances, 
which enter into union to form the fixed ^Ikalis, will be 
given. 

It appears then, in these facts there is the same 
evidence for the decomposition of potash and soda into 
oxigen and two'peculiar subsUnces, as there is for the de- 
composition of sulphuric and phosphoric acids and the 
metallic oxides iuto oxigen and their respective combustible 
bases* 

In the analytical experiments, no subsUnces capable of. 
decomposition are present but the alkalis and a minute, 
portion of moisture; which seems in no other way essential 
to the result, than in rendering them /conductors at the 
surface : for the new substances are not generated, till the 
interior, which is' dry, begins to be fused; they explode 
When in rising through the fused alkali they come in con- 
tact with the heated moistened surface ; they cannot be pro- 
duced from crystallized alkalis, which coutain much water;. 
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and the effect produced by the electrization of ignited 
potash, which contains no sensible quantity of water, con* 
firms the opinion of their formation independently^ of the 
presence of this substance. 

The combustible bases of the fixed alkalis seem to be rc« 
pelled as other combustible substances, by positively elec* 
trified surfaces, and attracted by negatively electriiied sur* 
face^aud the oxigen follows the contrary order* ; or, the 
oxigOn being naturally possessed of the negative energy, and 
the bases of the positive, they do not remain in combination, 
when either of them is brought into an electrical state op- 
posite to its natural one. In the synthesis, on the contrary, 
the natural energies or attractions come in equilibrium with 
each other ; and when these are in a low sUite ut common 
temperatures, a slow coifibinution is effected ; but when they 
are exalted by heat, a rapid union is the result; and as in 
otlier like cases with the production oi‘ lire. — A number of 
circumstances relating to the agencies of the bases of the 
alkalis vvill be immediately stated, and will be found to offer 
confirmations of these general conclusions. 

IV. On the Properties and Nature of the Basis of Potash* 

After 1 had detected the bases of the fixed alkalis, 1 had 
ponsidergble difficulty to preserve and confine them so as to Sj^fTiirrheia- 
examine their properties, and submit them to experiments; *es. 
for, like thre alkahests imagined by the alchemists, they acted 
more or lesis upon almost every body to which they were ex- 
posed. 

The fluid substance among all those I have tried, on ie«st 

which I find they Iwve least effect, is recently distilled affected b/ 
naphtha.— Id this material, when excluded from the air^ 
they remain for many days without consideiable changing, 
and their physical properties may be easily examined in the 
^mosphere, when they are covered by a thin film of it* 

The basis of potgs^ at 60 *^ Fahrenheit, the temperature Bate of potash 
in which 1 first examined it, appeared, as 1 have already 
mentioned, 14 small globules possessing the metallic lustre, cury. 
opacity, and. general appeanmee pf mercury; so that when 

* See Bakerian Lecture I 6 CC, p. 28 rUU. Trans, for 1807, or Journal, 

yoi.xfx,>4i. 

a glo- 
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A globule of mercury was placed near a globule of file 
euliar aubstauce^ it wgs not; possible to detect a differAnca 
by the ej’e. 

Butits'^ndity At 60* Fahrenheit it is however only imperfectly fluid, 
impc‘rfc« be- it dqes not readily run into a globule, when its shape is 
low lOO. . ulijered ; at 70" it become^ more fluid ; and at 100® its fluidity 
is pei-fect, so that diflerent globules may be easily made to 
A* 50® Bftfl and run into one. At 50" Fahrenheit it becomes a soft andmaU 
malleable. leable solid, which has the lustre of polished silver ; afcd at 
about the freezing ppint of water it becomes harder and 
At 22® brittle, brittle, and when broken in fragments, exhibits a crystal- 
lized texture, which in the microscofie seems composed of 
beautiful facets of a perfect whiteness and high metallic 
splendour. 

Distilled with- To be converted into vapour, it requires a temperature 
out change, approaching that of the red heat; and when the experi- 
ment is conducted under proper circumstances, it is found 
unaltered after distillation. 


A perrect con- * perfect conductor of ele^'tricity. When a spark 

duftor of dec- from the Voltaic batterv of 100 of 6 inches is taken upon a 
large globule in the ntmo.^phere, the light is green, and 
combustion takes place at the })oint of contact only. When 
a small globule is used, it is completely dissipated with ex- 
plosion, accompanied by h, most vivid flame, into'^alkaline 
fumes. 

and of heat. It is an excellent conductor of heat. 

Jt? •specific ‘ Rescmblmg the metals in all these sensible properttfs, it 

gravity ig however remarkably diflerent fropi any of them in speci- 

fic gravity; I found that it rose to the suriare of naphtha 
• distilled' from petroleum, and of whiob the specific gravity 
was ; and it did not sink in double distillikl naphtha, 
tbe specific gravity of which was about *77®, that of wirter 
being conridered as 1. The small quantities in which it is 
» produced by the highest electrical powers, rendered it Very 
difSeuU to determine this quality with^minote precision. I 
etfdeavdured to gain approximations on the subject l^y com* 
paring the weights of perfectly equal globuler of the basis 
df potash add mercury. 1 used the very delicate balance of 
the Royal Institution, which when loaded with the quanti- 
ties 1 employed, simI of which Ibemorcuiy never camnded 

ten 



flATVBB i»£GQMPOflTIOir W THB 1ft g|p 

ten grains, U sensible at Iffst td the of » grain. Taking 
the mean of 4 experime^nts, conducted with great care, iti 
specitic gravit}' at QUi^ Fahrenheit is to that of mercury as 
)0 to 3)23, which gives a proportion to that^f waler naarly about *(> flusi 
as 6 to 10; so that it is the lightest fluid body known. In 
its solid form k is a little heavier, but even in this state, aului. 
when cooled to 40^ Fahrenheit^ it swims in the double dis- 
tilled naphtha* 

The chemical relations of the basis of potash ate still 

^ j. • 1 • t reUfioMK ino** 

more extraordinary than its physicul ones* extraordiru^, 

1 have already ^paentioned its alkalixatiou and combustion To ox^eo. 
in oxigen ga8.~It combines with oxigen slowly, and with- 
out flame, at all temperatures that 1 have tried below that 
of its vupovi^atioii.— But at this teinjeratuve combustion 
takes place, and the is of a biilliaut whiteness aad the 
heat intepse. When heated slowly ia a quantity of oxigen 
gas not sufficient for its complete conversion iiito fotash. 
and at a temperature inadequate to its inflammation, 400* 

.Fahrenheit, for instance, its tint changes to that of a red 
brown, and when the heat is wiihdmwn, all the oxigen is 
found td be absorbed, and a solid is formed of u grayish co- 
lour, which partly consists of potash and pf rtly of the basis 
of potiish in a lower degree of oxigeiiation,-^nd which' be- 
comes potash by being exposed to water, or by being again 
heated in fresh qguintities of air. 

' The substance consisting of the basis of potash combined 
with an under proportion of oxigen may likewise be formed 
by fusing dry potash and its basis together under proper 
circumstances^-— The basis rapidly loses its metallic splen- 
dour; the two subsimees* unite into a compound of a red 
brown colour when fluid, and of a dark gray hue when so- 
lid ; and this coinpdund soon absorbs its full proportion of 
pxigeii when exposed to air, and is wholly converted into 
^tasb* ^ 

And the same body te often formed in the analytical ex- 
periments when the action of tl\e electricity is intense, and ^ 
ibe potash much heated, 

‘ The basis of potash when introduced into oximuriatic Bums inoxl- 
Ofiid gas bums spontaneoOaly with a bright red light ; and a nunissic aci<L 
irtiile sal^ proving to bo itoriatt of poUuh, is &wed. 

- - Whfu . 
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When A globule is heated in hidrogen at a degree belo^^ 
its point of vaporization, it seems to dissolve in it, for the 
globule diminishes in volume, and the gas explodes with 
alkaline Aimes and bright light, when sullered to pass into 
the air; but by coolini;, this spontaneous detonating pro* 
perty is destroyed, and the basis is eithei’ wholly or princi- 
pally deposited. 

The action of the basis of potash on water exposed to the 
atmosphere is connected with some beautiful phenomena. 
When it is thrown upon water, or wlien it is brought into 
contact with a drop of water at common temperatures, it 
decomposes it with great violence, an instantaneous explo- 
sion is produced with brilliant flame, and a solution of pure 
potash is the result* 

In experiments of this kind, an appearance often occurs 
similar to that produced by the combustion of phosphuret- 
ted hidrogen ; a white ring of smoke, which gradually ex- 
tends as it rises into the air. 


ke. 


. . When water is made to act upon the basis of potash out 

Action of wa- _ , „ . , , i , 

ter when air is of the contact ot air, and preserved by means oi a glass 

excluded. i,nder naphtha, the decomposition is violent ; and there 

is much lieat and noise, but no luminous appearance, and 

the gas evolved when examined in the mercurial or water 

pneumatic apparatus is found to be pure hidrogen. 

When a gloljule of the basis of potash iskplaced upon ice, 

it instantly burns with a bright flame, and a deep hole is 

made in the ipe, which is found to contain a solution of 

potash. 

Action of wa- The theory of the action of the basis of potash upon wa- 
ter on it in the ter exposed to the atmosphere, Ihough^omplicated changes 
pUinedl^ occur, is far from being obscure. The phenomena seem to 
depend on the strong attractions of the basis for oxigen, 
and of the potash formed for water. The heat, which arises 
from two causes, decomposition and combination, is sufp 
iiciently intense to produce the imflamfimtion. Water is a 
bad conductor of heat ; the globule swims exposed to air ; 
a part of it, there is the greatest reason to believe, is dis- 
solved by the heated na&cent hidrogen ; and this substance, 
being capable of spontaneous inflammation, explodes, a'nd 

” coibmtfnicateil 
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commuDicates the effect of combustion to any of the basis 
that may be yet uncombined. 

When a globule confined out of the contact of air is Outofthecoa* 
ucted upon by water, the theory of decompositibn is very 
simple, the heat produced is rapidly carried ofi', so that 
there is no ignition ; and a high temf^erature being requisite 
for the solution of the basis in hidrogen, this combination 
probably does not tahc place, or at least it can have a mo^ 
mentary existence only. 

The production of alkali in the decomposition of wafer tiw* 

by the basis of potash is demonstrated in a very simple and 
satisfactory manner by propping a globule of it upon mois- 
tened paper tixiged with turmeric. At ihc moiiient that the 
globule comes into contact with the water, it burns, and 
moves rapidly upon the paper, as if in search of moisture, 
leaving behind it a deep reddish brown trace, and acting 
upon the paper precisely as dry caustic potash. 

So strong is the attraction of the basis of potash for oxi* Di mmpns**! 
gen, and so great the energy of its action upon water, that 
it discovers and decomposes the small quantities of water puriHed ether 
contained in alcohol and ether, even when they are carefully alcohol, 
purified. i 

111 ether this decomposition is connected with an instnic- fiIh*:. 
five result. Potash is insoluble in this fluid; and when 
the basis of potash is thrown into it, oxigen is furaished to 
it, and hidrogen gas disengagq^, and the alkali as it forms 
renders the ether white and turbid. 

In both these inflammable compounds th*e energ}" of its 
action is proportional to the quantity of water they contain, 
and hidrogen and potash are the constant result. 

The basis of potash when, thrown into solutions of the Mineral aciJ.. 
mineral acids, inflames and burns on the surface. When it 
is plunged by proper means beneath the surface envelopefl 
in potash, surrounded by paphtha, it acts upon the oxigen 
with the greatest intensity, and all its effects are sudi as 
may be explained from its strong affinity for tliis substance. 

In sulphuric acid a white saline substance with a yellow ^ 

coating, which is probably sulphate of potash surrounded 
by sulphnr, and a gas which has the smell of sulphurous 
acidf and which probably is a mixture of that substance 

witb 



m 


jfitim Jani Piasaju^pmtito* chr Till;, rtsra ^lkaiji. 

with bidrogea flan; ire farmed. la nitrous acid, nitrous gas 
is diseiigag^ed, and nitrate potash formed* 

S^pleinfiaziL- ^hc l^asis of potash readH}^ combines with the simple in* 
sDabtek. flamitiaUe selids; ind vvith the metals; i^ilb phosphorus 
and sulphur it forms compoumis similar to the metallic 
pbbspburets and sutphurete* 

Rwsphorus. When it ii brought into contact with a piece of phot* 
phoi'Ds, and pressed upon, there is a considerable action: 
they becbme fluid together, burn, and produce phosphate 
of potash* When ihe experiment is? made jipon naphtha, 
thpir cueubination takes place without the liberation of any 
elastic matter, and they fl»rn^,a con^poiiud, which has a con* 
fiderably higher point of fusion than its two constituents, 
aud which remains a soft solid in boiling naphtha* In its 
appearance it perfectly agrees with a metallic phoaphuret, it 
is of the colour of lead, and when spread out, bus a lustre 
similar to polished Irad. V/hen exposed to air at common 
' temperatures, it slowly combines with oxtgen, and becomes 

phosphate of potash. When heated upoti a plate of platina, 
fumes exhale from it, and it does not burn, till it attains 
the {emperature of the rapid combustion of the basis of 
potash* 

Sttlj,4iuT. When the basis of potash is brouglit into contact with 

sulphur in fusion, in tabes fltled with the vapour of naphtha^ 
they combine rapidly with evolution of heat and light, 
and a gray substance, in apu^rance like artiRcial sulphiiret 
of iron, is I’onnerl, \shich, if Kept in fusion, rapidly dissolves 
the glass, and'becoines bright brown. When this experi- 
ment is made in a tube bcnnelically sealed, no gas is 
liberated, if the tube is openeil under mercury; but when 
it is made in a tube connected with a mercurial apparatus, 
a small quantity of sulphuretted hidvogen is evolved, so that 
the phenomena are bimilur to those produced by the union 
of sulphur with the metals in which sulphuretted bid rogen 
is .likewise disengaged, except that the j^nitioa is stronger^* 

\^'he^ 

^vlbhurcen * existence of hidrcgeii Tn 5nl]jhur is rendered very probable by 
iJus Lidiogen. *he ingenious rescdrclie* of Mr. Ueriliollet, Juu Aanales deChiiiiie, 
feVTKr Ui07, p. Hj. (Sc* Journal vol. XViil, p. 50 ) This fact U al- 
most demonstrated by au expurinitMU, whicli I saw made by W. Clayheld, 
L.>q , ai Bristol, in 171*9. Co;ijn*i filings and powdered sulphur, in weight 
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When the union is effected in* the atmosphere, a 'f^reat in« 
flaminalioB takes place» and su!phui*et of potash is formed*^ 

The aulphti retted basiis likewise gradually becomes oxigon« 
ated by exposure to the air^ and is finally oouvert^ into 
sulphate. 

The new substance produces some extraordinary and Mercury, 
beautiful results with mercury. When one part of it is 
added to 8 or 10 parts of mercury In volume iGO^'Fahruiis 
beit, they instantly unite and form a substance exactly like 
mercury in colour, but which seems to have less coherence|| 
for small portions of it appear as flattened spheres. Wbea 
a globule is made to touch a globule of mercury about 
iivice as large, they combine with considerable heat; the 
compound is fluid at the temperature of its formation; but 
when cool it appears as a solid metal, similar in colour to 
silver. If the quantity of the basis of potash ts still farther 
increased, so as to be about -j^rt-th the weij^ht of the mercury, 
the amalgam increases in hardness, and becomes brittle. 

The solid amalgam, in w^hich the basis is in the smallest 
proportion, seems to consist of about I part in weight of 
basis and 70 parts of mercury, and is ve.-y soft aud maU 
leable. 

When these compounds are exposed to air, they rapidly Separates un- 
absorb oxigen; potash which deiu}uesces is furmea; and in the potash 
a few minutes the mercury is found pure and unaltered. 

When a globule of the amalgam is thrown into water, it 
rapidly decomposes it with a liissing noise; potash is form- water, 
e^, pure hfdrogen disengaged, and the ine«cuiy remains 
free. ^ 

The fluid amalgam of mercury and this substance dis- 
solves all the metals 1 have exposed to it; and in this state 
of union mercury acts on iron and platina. 

ia the proportion of three to one, rendere*.! very drv, were heated toge- 
ther in a retort, connected with a mercurial pneamatic apparatus. At 
the moment of combinition a quantity of elas'/ic fluid was liberated 
ainouBting to 9 or 10 tim 'S the volume of the materials entplored, and 
which coDslstod of sulphuretted hidrogen mixed with sulphuious acid. 

The dfst mentioaed product, there is every reason to believe, must be 
refefred to the sulphur, the last probably to the copper, which it is easy 
So conceive may have become slightly and superficially oxidated during 
the' processes of filing and drying by heat. 


When 
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When, the basis af potash is heated with gold* oi^ sitrer, 
GO copper* iiro close vessel of pote glass, it rapidly acUapon 
them ; and when the compounds are thrown into water* this 
fluid isodecoiBposed, potash formed, and the metals appear 
to be separated unaltered. 

The basis of ix^tash combines with fusible metal, and 
forms an alloy with it, which has a higher poiut of fusion 
than theTusible metal. 

The action of the basis of potash upon the inflammable 
.4)ily compound bodies cooiirms the other facts of the 
strength of its attraction for oxigen. 

On naphtha colourless and recently distilled, as I have 
already said, it has very little power of action ; but in naphv 
tha that has been exposed to the air it soon oxidates, and 
alkali is formed, which unites with the naphtha into a brown 
soap, that collects round the globule. 

, On the concrete oils (tallow, spermaceti, wax, for in- 
stance), when heated, it acts slowly, coaly matter is de- 
posited, a little gas^ is evolved, and a soap is formed; but 
in these cases it is necessary that a large quantity of the oil 
be employed. On the fluid lixe<l oils it produces the same 
effects, but more slowly. 

By heat likewise it mpidly decomposes the volatile oils; 
alkali is formed, a small .quantity” of gas is evolved, and 
charcoal is deposited* 

• When a globule of ihc' basis of potash is introduced into any of the 
fixed oils heated, th« firn prodnet is pure hidrogen, which arises from 
the decompositiofki of the water absorbed by the crust of potash during 
the exposure to the atmosphere. The gas evolved, wlien the globule is 
freed from this crust, I have found to be carbonated hidrogen requiring 
more than an equal bulk of oxigen gas for its complete saturation by ex- 
plosion. 1 have made a great number of experiments, which It would 
he foreign to the object of tliis lecture to give in minute detail, on the 
agencies of the basis of potash on the oils. Some anomalies occurred 
which led to the inquiry, and the result was perfectly conclusivei Olive 
oil, oil of turpentine, and naphtha when decoti^sed by heat, exhibited 
as products different proportions of charcoal, heavy inflammable gas* 
empyreumatic oily matter, and water, so tliat the existence of oxigen in 
them was fully proved ; and accurate indications of the ptoportkms of 
their elements might be gained by their decomposition by the basis of 
potash. Naphtha of all furnished least water and carbonic acid, and oil 
of turpentine the most. 


When 
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bftiris of pdtaftlfi i« thrown into camphor in fa« On eunphor. 
mon, tfm catliphor soon becomeo blnckeacd, po ff9» if 
libertttod in lihc 'process of decompofiticmy aod a Mpoim* 
eeons ^ompooTid i$ formed ; whidl^ toeme to fimw, that 
camphor contains more oxi^en than the volatile oilf. 

The basis of potash readily reduces metallic oxides when On metaUla 
heated in contact with them. When a small quantity of °**‘^*** 
the oxide of iron was heated with it to ii temperature ap- 
proaching its point of distillation^ there was a vivid action; 
alkali and {nay metallic particles, which dissolved with ellbr- 
vescence in muriatic acid, appeared^ The oxides of lead wd 
the oxides of tin were revived sttli more rapidly; and when 
the basis of potash was in excess, an alloy was formed with 
the revived metal. 

In consequence of this property, the bans of potash On gUn, 
readily decomposes flint' glass and green glass, by a gentle 
heat; alkali is immediately formed by'oxlgen from the 
oxides, which dissolves the glass, and a new surface is soon 
exposed to the agent. 

At a red heat, even the purest glass is altered by the basis It* action on 
of potash : the o.vigen in the alkali of the glads seems to be 
divided between the two bases, the basis of potash and the 
alkaline basis in the glass, and oxides, in the tint degree of 
oxigenatioii, are the result. basis of potash is 

heated in tubes made of plate glass filled with the vapour 
of naphtha, it first acts upon the small quantity of the 
oxides of cobalt and manganese in the interior surface of 
the glass, and a portion of alkali is formed^ As the heat 
approaches to redness, it begins to rise in vapour, and con- 
denses in the colder parts of the tube ; but at the point 
where the heat is strongest, a part of the vapour seems to 
penetrate the glass, rendering it of a deep red brown co- 
lour ; and by repeatedly distilling and heating the bubstauce 
in a close tube of this kind, it finally loses its metallic form, 
and a thick brown crust, which slowly decomposes water, 
and which combines* with oxigen when exposed to air, forni- 
sug aU^, linos the mteriur oi ^tbe tube, and in mauy parts 
is ibaad penetrating through its substance*. 

In 

* This is the obvieus explanation in the present stats of our know- p«rhap| 

VoL. XX-^Auo, 1808. X ledge | 
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III niy 0 % t*h« diatiUati^n^ the hasi* of 

r potash, (.bad great difiiipalty ia accounting ior thaae pheoch 
^ ipMiiaj bu^j^he knowledge of the snbstanoe it forma in , its 

lipit ^ tiaioa with oxigfen afibrded a satisfactory ex* 

planation. 

^ On the Properties md Nature of the Basis of Soda. 


JMiof sodft. The h^isis of 8oda» as I have already mentioned, is a solid 
at common temperatures. It is white, opaque, and when 
^ examined under m film of naphtha, has the l^ustre and 

general appearance of silver. It is exceedioglyisnallaaible, 
Md is much. softer than any of the common metallic snl^ 
atfigices. When pressed upon by a platina blade, with a 
small force, it spreads into thin leaves, and ^ globule of the 
iVth, or yVth of an inch in diameter is easily spread over a 
surface of a quarter of on inch*, and this property does not 
diminish when it is cooled to 32"* Fahrenheit. 

Conducts heat It conducts electricity and heat in a similar manner tp 
and electricity, basis of potash; and small globules of it inflame by the 
voltaic electrical spark, and burn with bright explosions. 
St^ific gravity Its specific gravity is less than that of water. It swinss 
iu oil of sassafras of l*OpG, water being ,1, and sinks ip 
naphtha of specific gravity *a6l» This circumstance en* 
abled me to ascertain the point with precision. 1 mixed tcH 
gether oil of sassafras and naphtha, which combine very per- 
fectly, observing; the proportipns till 1 had composed a fluid, 
in.^hicJi it remained at. rest above or below; and this fluid 
onusisted of nearly twelve parts naphtha, and five of oil of 
^assafraasi which gives, a specific gravity to that of water 
nearly as nine to ten, or more accurately as *9348 to 1. 


Ffifcctly fluid , soda has ^ much higher point of fusion than 

at 180 <». potash ; its parts begin to lose their chjbesion at 


lex of the glass ledge; ,but it is more than probable,, that the sliex of fite glass likew^e^ ' 
altered. suffers some chan^, and probably depomposiiion* This subject 1 

to be able to resume on another occasion. • 


Welds at com- ^ Cflobirtes may be eaitty made to adhere at«d form one mam by itrbi^ 
mqf» tempeia- pressure : to. that the profierty of welding, whidi bslcmgs to iraa lodpla- 
tiirei. tina at a white heat only, u possessed by this substance at common tem- 

peraturei. 




about 
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ab(i«it tSCf f afaivnheity itod it is K ji^ect 6aid mt alboal 
180% so that it midily fustes tinder bdKn^ miphtha. 

, I have not yet been able to' ascertain at what dcgiwe^f ^ 

heat It is volatile ; but it remains in a state of ignition 
at the point of fusion of plate glass. 

The chemical phenomena produced by the tesis of soda ;1 h pmpewlei 
are analogous to those produced by the basis of potash ^ 
but with such characfcertstic diflerences as might be well ex* tauisVpMits 
pected. 

. When the basis of soda is exposed to the atmosphere, it <^ctisgAf tbs 
Immediatety tarnishes, and by degrees becomes covered with 
• white crust, which deliquesces much more slowly than thw 
substance which forms on the basis of potash. It proves^ 
on minute examination, to be pure soda. 

The basis of soda combines with oxigen slowly, and with^ Of exlgsa. 
out any luminous appearance, at all common temperatures; 
and when heated, this combination becomes more rapid ; but 
no light is emitted, till it has acquired a temperature neat 
that of ignition. 

The flame that it produces in oxigen gas is phite, and it 
sends forth bright sparks, occasioning a very beautiful ef« 
feet; in common air, it burns with light of' the colour of 
that produced during the combustion of charcoal, but mwch 
brighter. • 

The basis of soda when heated in hidmgen* seemed to Of hidrogsn. 
have no action upon it. When introduced into oximnriatic of oi, muriatic 
acid gas, it burnt vividly with numerous scintillations of a 
bright red colour. Saline matter was formed in this com- 
bustion, which, as might have been expected, proved to bo 
muriate of soda. 

Its Operation upon water oflbrs most satirfactory ovidencf Of wstti, 
of its nature. When thrown upon this fluid, it peodocOs 0 
violent ‘eflervescencp, with a loud hissing noise ; it combines 
;^th the oxigen of the water to form fpda, which is dissoleed^ 

Imi its hidrogen is djsengaged. * In this operation there is no 
luminous appearance ; and it seems probable, that even in 
the nascent statebi^pigen is capable of comlniiing with It*. 

. When the basia oS soda iwthrewn into hot water, the do^ Of kaiwaNiL 

^ The more volatile meiSts only seem capable of unItlAf with kidro- 
fea; a clrcomitance prwsntingsn analogy. 

Xfl oompoiitiaa 
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Md fm tliTa eiHl6'‘#l^«r'fccintflIli« 
tions are obse^t^ at tha i^wfaca dt tbe floid ; biit 

fi' to smalV Jsirth^Taa 6f the baais, which are 

<!!ifb#H"btri: Ht ihe water bbtSrietilljr heated, to burn in pa^s- 
In^ through the atmosphei^. When, however, a globule ia 
BiPbtfght Ihtb chhtajet with a etnafl particle of water, or with 
Wotbiatened papbr, the beat prbdueefi (there being no medium 
tb batry iiptf iWpidly) ia tftdidty aofficfent fdr the accensioti 
of the basi«. 

dNleSWSI^ " ^ Boda ack'tipbhr ilcohol ahfl ether preeiBely 

ether. ih a’ sfinilav^ 'rnahnet with the baBis of potash. The wisiter 

that they cbotaki h decofbpOBed; wda is rapidly formed^' 
ahtf hidrogen disefigaged. 

W acids. ^ Bodn, when thrown upon the strong acida^ 

tttri them With great energy. When nitrous acid is 
ehiplbybd, a vivid inflammation is produced ; with muriatio 
itid tulphuric add, there is much heat geoefeted, but no 
*ghn 

When plunged, by proper means, beneath the surface of 
Hie eeidli, it ia rapidly oldgenated ; soda is produced, and 
the other educts are sitn'dar to those generated by the action 
#f the basih Wf potash. 

Of oils and With tespect to the ftaed and volatile oils and naphtha in 

naphUia. their different states, there is a perfect coincidence between 
theeflbetrof tbeStWo new subbtances, ea^cept in the diflhrence 
of the appearances of the saponaceous compounds formed : 
those produced by the oxidation and combination of the ba* 
of soda behig of a darker colour, and apparently less 
•sluble. 

Ofoxlgcm of soda, in its degrees of oxidation, has preu 

itttly sitnilar habits with the iiksia of -potash. 

• *Wheff it is fused with dry soda, in certain ifuantities, 
there hi a division of oxigen between the alkali wud the baso]^ 
Whid a deep brown fluid is preiduCed, which > becomes a dark 
gViqf 1^Wid ott cooling, attd Which aetrqcts oxtgen ft-oto the 
Inr, dr WhTch.decCmptfees* Water, and becomes soda. 

TfctetiiMisre body is "often fbitned in the etmiyHeef pfei» 
AtteeB i)f ieebrtipbfition, knd it is geAemted WheSi the Sksit 
of Sjoda is, fused in tubes of the pure^.plate glass. 

Of inflamma* There is scarcely any dififereoce in the visible phenomena 
kltfs. »'* of 



of the ogeucMoi of tljo ]^V> Mft ^ 

iulphur, pbo9pbprpe^ 004 tbo 

It com bines with sulphur \n cLo«f vessels hU^d wi^h 4^ Of lolphur. 
vapour of uaphtha with great vividp^a* with hghti beah 
often with explohon from the vupori^tioii of a portlpu ^f spl- 
pbur, aiid the diseiigagexneut of sulphuretted bidrogen git 9 « 

The sulphuretted hew# of soda is of a deep gray colour^ . 

The phosphuret has the appearance of leach and forSQS Of phoipba* 
phosphate of soda by exposure to air, or by conibusti9n« 

The basis of soda in the quantity of renders mercui^ Of mercuty, 

A fixed solid of the colour of silver, and tiie coiubiuatioi;^ ^s 
attended with a considerable degree of heat* 

It makes an alloy with tin, without changing its coloUf, of tin, 
end it acts upon lead and gold when hegted- 1 have not lead, sod fahil 
examined its habitudes with any other meUb ; bat in it* 
state of alloy it is soon converted into soda by exposure ,tp 
air, or by the action of water, which it decomposes with tbe 
evolution of hidrogen. 

The amalgam of mercury and the basis of soda seeiqs to lt« atnalima^ 
form triple compounds with o he? metals. I have tried iron ‘ 
and platina, which I am inclined to believe remain ip comp 
binatioD with the mercury, when it is deprived of the nepr 
substance by exposure to air* 

The umalgum of the basis of* soda and mercury likewise and with sub 
combines with sulphur, and forms. a triple compound of a 
dark gray colour. 

yi. Oil the Proportion^ of the peevUar Pasep and Oxigi^ in 
Potash and Soda, 


^ The filcUity of combustion of the bases of thp alkalis, Proportions of 
isnd the readiness with which they decomposed water, ottered 
means fully adequate for deterpuniag the propqvtioas of arjfhs/^ 
..tbair ponderable constituent parts* 

1 shall mention the general methods of tbe expertiuents* 

.Und the results obtained by thk dijdarent series* whu a.a£h 
proaeh as near to each other as can be ex;)ei'ted in opejra* 

•iMiiitf perlarmed on such smell quantities of materials.' 

^ For the process in oxigen gas 1 employed ghiss tnhes Process to 
containing small trays made of thin leaves of silver, or othf r ths#c* 

npblr meiials, on which the subttance.to hornt* after 

being 
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« ItuscuraVely weigMl dt cMopared with a ^(lobule of 

tnercary equfil in size^; iras pitiieed : the tnbe was ^tnall zt 
dne en4» carved, and Vou^ht to a fine point, but suffered 
to remafn open; and the other end wks fitted to a tube 
Oommuniratiiiu: with a gasometer, fiotn which the o^t^eu 
^s was introduced, for neither water nor mercni-y con id 
lie used for dllmg the appata us. Th^ oxigen gas was car- 
ried throng the tube, till it was found that the whole of 
the common air was expelled. The degree of its purity 
twas a8ceita]n4id by suffering a small quaiitity to pass into 
'tile mmurial apparatus. The lower ori'hoe was then her- 
netically sealed by a spirit lamp, and the upper part drawn 
out and finally closed, when the aperture was so small, as 
to render ihe^ temperature employed incapable of mate- 
terially influencing the volume of the gas; and when the 
Whole arrangement was made, the combi nation was effected 
by applying heat to the glass in contact with the metallic 
tray. 

Difpc^ltiss. In performingthe.se experiments many difficulties ocenr- 
red. When the flame of the lamp was immediately^ brought 
to play upon the glass, the comlmstion was very vivid, sc^ 
ms sometimes to break the tube ; and the alkali generated 
partly rose in white fumes, which were deposited upon thfe 
glass. » 

When the temperature was slowly raised, the bases of the 
alkalis acted upon the metallic tray and formed alloys, and 
|n this state it was vciy difficult to combine them with tin ir 
Aill proportioh of oxigen; glass alone could not be em- 
ploy^ on account of its decomposition by the alkaline ’ 
bases ; and porcelain is so Imd a conductor of heat, that it 
vras not possible to raise it to the point required for the pro« 
cess, without softening the glass. 

In all cases the globules of the alkaline bases were care- 
fully freed from naphtha before they were introduced ; of 
^rse a slight crust of alkali wgs forn\ed before the com- 


• When the globules were very smaU, thetomparlsou with iwircury, 
which may be quickly made by mms of • miqrometer, pas ^nerally 
mployed as the means of asceitaming the weight ; for In thU case iho 

£ lobule could be immedistely Introduced iolb the tubs, sad the weight 
f mercury ascertained at Idfure, *' 


bttstigni 
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bustion, but this could not muteriftlly affect tho result; and 
when sucli a precaution was not used, an explosion generally 
took place from the vaporization and decomposition of the 
film ol'napflitha surrounding the globule. * 

After the combustion, the absorption of gas was ascer* 
taincd, by opening the lower point of the tube under water 
or niercur}% In some cases the purity of the residual air 
was ascertained, in others the alkali termed in the tray was 
weighed. ' 

From several experitnents on the synthesis of potash by Two syntheti* 
combustion, 1 shall select two, which were made with every ntiius onVot- 
possible attention to accuracy, and rnder favourable cir- •ish selected, 
cu instances, for a mean result. 

In the first experiment a grain of the basis wereem- 1st expciU 

ployed. The combustion was made upon platina, and was 
rapid and complete ; and the basis appeared to be perfectly 
saturated, as uo disengagement of hidrogen took place, 
when the platina tray was thrown into w^ater. The oxigcii 
gas absorbed equalled in volume I 90 grain measures of 
quicksilver; barometer being at S29*5' inches, thermometer 
6^2'’ Fahrenheit; and this reduced to a temperature of Go” 

Fahrenheit, and under a pressure equal to that indicated 
by 30 inches \ would become 186*67 measures, the weight 
of which would be about 'OISA grain troyf; but -0184 : 

^1384 ; ; 13*^9 : 100; and acuording to this estimation 100 
parts of potash will consist of 86*7 basis, and 13*3 oxi^n 
nearly. 

In the second experiment *07 grains the basis ab- 2(1 experiment, 
sorbed at temperature 63° of Fahrenheit, and under pres- 
sure equal to 30*1 barometer inches, a quantity of oxigen 


* In the correction for temperature, the estimations of Dalton aqd 
Gay Luuac are taken, which make gasses expand about 4 io of the pri- 
mitive volume fpr every degree of Fahrenheit. 

t From experiments that I made hi 1799, on the specific gravity oi 
oxigen gas, it would appear, that its weight is 10 that of water as 1 to 
748, and to that of quipkiilver as 1 to 101 4^ Rf searches and Phil, 

p.^9; and with this estimation, that deducible from the late accurate re- 
search^ of Mes^re. Allen and Pepys on the Combustion of the Diamond 
almost precfisely agrees, Phil. Trans. 1^907, page 275 j or our Journal, 

vol.XlXj( p. 233. 
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MfUM Mqpiminrioir ojp. twiB^*wx%^n alkaus. 

«qiial in volninelo gtain ineasuves of mercury, and tiie 
pro|)er correctioQ& beiog made as in the, former case, this 
gas would weigh *01 J 80 of a grain. 

Mean86 lbaw » But . *07 + *01189 : 0? : : 100 : 85*48 nearly’, 

tol3 9oxigen. potash wiil cousist of 85*5 of Lasib and 14*5 of 

oxigen nearly. And the mean of the two experiments will 
]»e 86*1 of be^ to 13*9 of oxigen for 100 parts. 

fn the most accurate experiment that i made on the com« 
bustipu of the basis of soda *08 parts of the basis aiisorbec) 
a quantity of oxigen equal to grain tneanures of mer- 
; the tbermometer being at 56'^ Fahrenheit, and the 
barometer at 29*4 ; .«^nd this quantity, the corrections being 
pade as befo e for the mean temperature and pressure, 
equals about *02 urains of oxigen. 

And as *08 + *02 :r *10 : *08, : : 100 : SO, 100 parts of 
aoda, according to this estimatioii,' will consist of 60 basis to 
80 of oxigen. 

Increase of In all cases of slow combustion, in which the alkalis 
BOt carried out of the tray, 1 found a considerable io- 
gcn crease of weight ; but as it was impossible to weigh them 

except in the atmosphere^ the moisture attracted rendered 
l(nt less to be the results doubtful ; and the proportions from the weight 
depended on. oxigen absorbed are more to be depended on. In 

ekperiinei'.ts in which, the processes of weighing were 
psoat apeedily performed, and in which no alkali adhered 
to the tube, the basis of potash gained nearly 2 parts fqr 
• 10, and that of soda between 3 and 4 parts. 

Decompofiition The results of the decomposition of water by the bases of 
the alkalis were much more readily and perfeeiiy obtained 
than tl>ose of their cornbustiou. 

Amalgam of To check the rapidity of the process, and, in the case of 
employ fmtasbi to pfevent any of the basis from being dissolved, 1 
employed the am Igains with mercury. 1 used a 'known 
weight of the bases, and made the amalgams under naph- 
thut using about two lairts 4' mercury voluiue to one of 
basis. ■ . 

In the first instanpea I , 1 ced the amidgailns under tubes 
filled, with naphtha and . e ted in glasses of naphtha, and 
slowly admitted water to the amalgam at the bottom of the 
glass; bu. thb preca.Atp.«'l soon found enntcessary, for the 
^ action 
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octioD of the water wast not so inifnie, but that the hidcor 
gen gas could be wholly collected* 

1 shall give an account of the most accurate experiments 
made on the decomposition of water by the baseSiOf potash 
and 8oJa« 

In ail experiment on the basis of potash conducted with Experimenc. 
every attention that 1 could pay to the unuutite of the op^ 
rations, hidrogeu gas, equal in volume to graiu| of 
niercui), was di^eii^agcd b} Ihe actiou oi *0$ of a grain of 
the OKbib of pokUbiu vvi.ieli had Ucea amalgamated with aboi)t 
3 gruiiib oi me ... ly. The the. .uouietei at the end of the 
piuccbb ihdiiaL.d a tcuiperulurc of FalriCnbeity 
the barometer ao amiospheric pressure equal to 29 *$ 


m 


inchcb. 

Now tills quantity of hidrogen* would require foT its 
combustion a volume of oxigea gas about equal to that oc« 
cupied by 154*f> of mercury, which gives the weight 

of oxigen leqnired to saturate the *0S of a grain of the basis 
of potash HI the mean temperature and pressure nearly •013.1 
of a grains. And *08 + *0151 = ‘0951 : *08 : : 100 ; 84T 
nearly- 

And according to these indications 100 parts of potash Oave as t)us 
consist of about 84 basis and iC oxigeii. oxgeu. 

In an experiment on the decomposition of Water 1 b^ the rxpenment 
basis of soda, the mercury in the haiometer standing Rt ^ 

30*4 inches, and in the thermometer at 52° Fahrenheit,** tlie 
volume of Indrogen gas evolved by the action of *064 of a 
grain of has s equ aled ihatuf 82(> grains uf quicksilver. Now 
this at t e 0ean temperature and pressure would require 
for its conversion into wa^er, *0172 of oxigen, and *064 d- 
r0172 =: *0713 : *054 : : 100 : 76 nearly; and according to 
these indications, 100 parts of soda consist of nearly 76 ba- 76 Ijims 

, ^ ^ to ii4 oxigcii. ^ 

sis, ahd 94 oxigen. 

In another experiment made with very great core, *062 Anoihsrexps^ 
of the basis ©f soda were uated ; the mercmy in the bare- \ 

meter was at 29 9 inches, and that in the thermometer at 
68** Fahrenheit. The volume of hidrogeii evolved was equal 
^ that of 3Q2 gi*ains of mercury ; which would demand for 


. its 


f Mwurekm CAsai. and i^fS jM7. 
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its saturation by <^ombii8tu>n at the men!) temperature and 
gave 77 base pressure *01549 of a ^raiii of oxij^en ; and 100 parts of soda^ 
to oxigen. nQcordin^ to this proportion, would consist nearly of ba- 
sis, and S3 oxt^cii. 

Several other The experiments, which have been just detailed, are 
experiments . . , . * , , , 

made* those in which the largest quantities of materials were em- 

ployed ; I have compared their result'^, however, with the 
resolts of several others, in which tlie decoxnpobilioii of wa- 
ter was performed with great care, but in wliich the prov 

From f corn- portion of the bases was still more minute: the largest 
panson of the ° 

vfhoU quantity of oxigen indicated by these experiments whs, for 

^erTJbr^potarh smallest 

and 7 base to 2 13, and 19; and comparing all the estimations, it will pro- 

probabl^nw* ^ approximation to the truth, to consider 

the trutik potash as composed of about 6 parts basis and I of oxigen ; 
^od sodo, as consisting of 7 basis and 2 oxigen. 

^To be concluded in our next^J 


xr. 

Bemarks OH Iron Spar : by Mr, Bergman*"* 


M*-. B‘^rthle^ 
found no per- 
ceptible pOF' 
tion of lime in 
non 5par. 


.R. Haijy, having been inform^rl in a letter from Mr. 
Ilassenfratz, that Mr. Be^thier, in his analysis of iron spar, 
had found in^^rely iiipcrcep^vtblo traces of the presence of 
lime, sent to the bibon.lory of lurestigation belonging to 
the Museum two pieces p|’ this ore, one of which was black, 
the other white, both rej^larly crystallized ahd free from 
any gangue, that they might Jie examined for the existence 
of lime. The following are the results of this preliminary 


examination. 


Component 
parts of black 
nun spar, ac- 
(urding to the 
author : 


Black iron .spar. 

Iron, at a mmimiim, 6^ 

Carbonic acid united wHh the iron* • 14)*9 

Carbonate of hme* 5 

Water of crystallization l6*l 


100 


* Mines, No. Ill, p; 24U 





4iri tYsw of taoir saaa. 

s 

Whitt iron spar. 

Iron, ftt A Tniiiimum S 5 

Carlioiitc Hcid u.iited with the tro:i •« <)*8 

Curbo iHle of lime 4 ^ 

Water uf cryditllizaiion i 7*2 

Pyrites . ♦..• 3 

loo 

After the publipation of Mr. Drappier on the same Mr llrippio^ 
ject, whose results were so different from miiie, I eAamiiied 
anew the pioff.u-ts, wliich 1 hati rciierully preserved: and mw 

arrordifij^ly 1 trejiu d the 48 parts of earijointe of lime, bunute fjf hM 
found ill the white iioh spar, with weak buLphu^ acid. A ®**^*“^* 
very brisk < ffervesceiire took place, and a very oiilky inajj- 
fua was foriiied, wiiich had all tiie characters of bulphaU* of 
lime. Tills matter, liaviiii^ been heated with the usual pre- 
cautions to exptl the uiuistute, was slightly caleiriied to drive 7 , artiofitMl 
off' the exce&a ot atUl ; cliiutid with a very siiiull quantity hai^ 
of water; and lilttrcd. J he liquor had a butei taste muiI'- 
lur to that of sulphate of luuj^ncpm, but slightly metallic. 

The residuuiii, separated fioni the tilcer, 4ud calcined, was 
perfec tly wlnto a d in-^ipid. Il weighed 37 parts, ii' we 
fldmit 3j parts of lime in lUO of cr 58 ta)iized sulphate, there 
will he ^23 ill the 07 calcined: and if there he 44 parts of 
carbonic acid in 100 of carbo there tpUHt have been 
only 41 per cent of curhonute iastead of 48 per 

cent mentioned above. 

TliC liquor mentioned above was left to evaporate aldwly 
in the open air. After a few dajoikihe wholtf was ciystallized 
into a white salt, that weighed 20 ptria. The sdlution of 
this salt in water w'as very bitt«r» and atili retained its metal- 
lic taste. On caustic pota»h being; added, u bulky white 
precipitate was formed, which had the appearance of mag- 
nesia. When separated, dried, and calcined, it was of a rirl>or.«<e 
light violet colour, owing to the presence of oxide of man- 
ganese, and weighed 5 parts. * These being added to the 41 
of carbonate of lime give but S of loss, which may be as- 
cribed to carbonic acid belonging to the magnesia. Thus 
we must admit 7 per ^eut of carbonate of magnesia, the 
quantity of ruangaiiese being but vulj small. 

Tfhe in 4 g 4 iesia coloured with Qiaii|^eie was treated with ^ minute 

radical 


dll 

mM tif whits 
piiii sjiar. 



portion of mam 
lauese. 


Tfte supposed 
iron oxide con- 
UifiMl 4 parts 

•^ttoitgtnefe. 


lUtlcompO' 
lirnt part^ of 
white iron spar. 


radical Vinegar ajittlc* diluted,' and the whole was dissolved, 
except some traces of black oxfde of manganese^ The so* 
lutj^on was slightly; colpqred. On beating it, it became co* 
lourle8s;faiid though the precipitate was a little iacreased 
]hy this ebullition, it could not be weighed on account of 
the smallness of its quantity. 

As the iron might conUiiu manganese, it was calcined with 
caustic poiasbi which thus acquired a very deep green co- 
lour. The calcination with potash was repeated, till the in- 
tensity of the colour was so far diminished, lo render it 
almost cerluiii, tliat the whole of tiv' rnai gaue^e was separp 
ated. Tl^ alkaline unrated by an - cid, the 

manganese was precipitated b;," airrri* ii a. It weighed 4 
parts. The true results therefore of ine analysis of white 
iron spar are 

Ton... 20* 

Manganese 4*5 

Carbonic acid united with the iron* • ()*8 

Carbonate of lime • • 41 

Carbonate* of magnesia 7 

Loss and water of crystallization - • • • 17*2 
Fyrites 3 


Ixamivation the pro^fis of analyns of black trom epar, 

Trecedinesna- ^ The five parts of ea^miate of lime mentioned above, be- 

3ypis of black j- treated in the same manner, were found to contain 
iron spar exa- • , - i 

milled. merely an atopi of bui^^the quantity of which was too 

small to be estimaledj j^hey consisted almost wholly of 

mfgneWi v/ith a littfe manganese. The iron too contained 

a perceptible quantity of ^^nganese, which could not he 

separated froifi it 'completely but by repeated calcination 

with caustic potash. 

TKe following allegations therefore must be ipsde in thp 
resihfts of the analyii^of thc^ black iron spar. 

Its real compo. Oxidc of iron ap4 of maoKooese- * - • 64 

nent parts. Carbphicacid united with the 2 luetalp l6*^ 

Carbonate of magnesia • • 3 

lisss and water of oryettHiiatfem* • • • l&l 


r*T' 


XIL 



AifAirm b#*!' 




XII. 

AnnJpsut of a VAnary Calculus: byProfkssorWvKnu^. 

OR the stone I have now analysed I am indebted tu 
Mr. Michaelis^ vlio extracted it fiom a patient by the ope« 
mien. ^ 

It was nearly oval, but a little flatte.ied : brown exterkrt^ che« 

ly, and of a yellowish white within. It weighed exactly 
870 grains German weight [83igrs. Eng.]« Its specifle 
gravity was 1*57'2. Its suriut'e* was irregular, and a Iftilw 
rough. It was of th'* consistence of hard chal];i||(Was with* 
out a nucleus, and composed uf layers. 

1. I macerated 300 grains of tliis concretion, previously chemical 
powdered, in distilled water at the temperaliir of IJ* R. «“iidtion. 

[59* F.] for two days. Having fillcred the Itcpior, it was Water took 
without colour; and ii<*‘ther aliordcd any precipitate, nor “®***^'*t* 
was perceptibly changed, by nitrate of mercury, nitrate of 
fdrer, muriate of barytes, barytes-water, lime-water, oxalic 
acid, potash, or ammonia. It i*) evident therefore, that the 
distilled water had taken up none of the constituent parts of 
this urinary concretion. 

The powder when dried weighed as much as at first. 

fi. This powder 1 left for twoHia^sin muriuiic acid of the Mnmticaod 
specific gravity of 1*181, at a tempefatuie of 15* R. [0.575* 
and then added to it distilled water. After filtering, t 
dried the residuum thoroughly, which then w'eighed 848 
grains, and was of a reddish bromu colour. * 

3. The filtered liquor, precipitated by lime-water, af- phosphate of 
fcrded a powder, which when collected and examined was 

fcund to be phosphate of lime. It weighed 52 grains. 

4. The 848 grains that remained from the second experi* potash disjotv- 

metit were put into a solution of potash a little diluted, and ^ & 

left in It for two daj^s at a temperatuiif of IS R. [72*5 F.]. matici. 

1 then filtered off tjie liquor, from whfeh acetous acid tibfeie 
down a precipitate wblghftig ‘.*38 griitis. This, carefully 
examined, consisted of 8^215 trains Of uric acid, easily dis-« 
tingoisfaable by its properties and characteristics, and about 
4 grains cf animal mutter. 

* * Annales de Chimie, vol.Ut, p, SlO* 


5. What 



ii« , MtCflTlftO »VW^. 

• ' ' 

Undis^oIvM 5. WT)af reTnawH on thi* filter weiyfhef! 1« ^rainsi. This 
burned ^ heated to iticaiidesrpiiee in a silver crucible. During this 

process a ve'v dLsujyr>'eeiihie fetid smell was emitted^ peseni- 
kfcS grains blin^ that of horn or hair burai»<^. The residuum weighed 
•OHrr^y 3 {grains. ' < 

. These 3 grains were soluble iu sulpharic, nitric, or 
muriatic acid, even when heated with them in successioii to 
ebullit'on* 

wMcbrwefe si- 7. 1 then mixed them with four times their weight of pot- 
^ ash» and melted the mf!e|ure in a siiitui>le heat. The whola 

dissolved in water, and 1 precipitated pure siles by adding 
an add in (^xcess. 

Tbtsarnreoc- This earth was found but twice by Messrs. Fourcroy and 
cuneiic:?. Vauqiielin in urinary calculi, though they analysed a very 
gi'cat uu>nher; which induced me to repeat my operalion 
Foun^la^ain with the 570 gniius I had re&e ved. As i again found silex, 
“ similar propo^ti iii, in these, 1 felt ubsured, that 
there had been no mistake in my analysis. 

From the'sie experinierits it follows, that 100 parts of this 


calculus contained 

Uric acid 75*33 

Phosphate of lime 17 35 

Animal mutter U’JS 

Silca; 1 


100 . 


SCIENTIFIC NEWS. 

fFernerian Natural History Society. 

aA T the last meeting of the Wernerian Natural History 
ly Society (July 16), the President laid l>efore the Society 

three communications fiom Col. George Montague, F* L. 

0f Ktiowle House, Devon. Two of these commiinicalions 
were read at this meeting. The first part of the first fosi- 
municatioa contsuned an interesting view of the natural 
Gannet. habits and more striking external appearances of the gaiiaet 
or sidand goose, peliemius bassanns. The second part coia* 
tained an account of the internal structure of this bird« 
particularly of the distribution of its air-cells, which thp 
ingenious author showed to be admirabiy adapted to its 

mode 
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mode of life, and continued' residence on tlie water, even 
in the most turbulent sea, and during the most rigorous 
seasons. The second communication was the dcscriptiou 
and •rawing of a new genus of insect^ which inhabits the New insect* 
cellular Uicmbrane of the gannet; and to which CoL Mon- 
tague gives the name of cellutaria bassanA^^kt the saine 
meeting, Mr. P. NeilV laid before the Society a list of such 
iishes belonging to the four IJnnean orders, apodas, jugu- Fishes near 
lares, thomcici, and abdominales, as he had asicertaiped to 
be natives of the waters in the neighbourhood of Edinburgh, 

<|ccompauied with valuable remarks, and illustrated by spe- 
cimens of some of the rarer species. Of the apodfs he 
enumerated 4 species belonging to 3 genera : 2 to murfcnn, 

1 uriarhichas, and 1 ammodytes. Of the jugulares lie 
mentioned 13 species, belonging to 3 genera: 1 calliony- 
mils (the gemrneous drngoiiet, for, from e\iainining many 
spocinlcns, the author had concluded, that the s‘>rdid dra- Sordid drapo 
eonet of Mr. IVnnant and T)r. Sliuw is not a disliiict spe- 
cies, but merely the female of the geinmeous dragonet), ouh. 

C) of the genus gad os, and 2 Idennius. Of the thuracici he 
stated species, hclunglng to J) gencia: I gobiiis, cot- 
tus, 2 zpiis, the doree and the opali (a specimen of this l;e.f 
most resplendent Msh having been taken off Cramond in 
the Firth of Forth some yearfj ago, and being still pre- 
served in the museum of P. Walker, Emp), 7 pleuronecfes, 

1 sparus, the toothed gilt head (a rare fish, of which only 

two specimens have occurred in the Frith of Forth), 3 

perca, 3 gasterosteiis, with 1 trigla. Of abdominaiti 

he had ascertained 14 sjiecics, belonging to 7 genera: 1 

cobitis,' 4 salmo, 3 esox, the pike, garpiUe, and the saury 

ur gandanook (which last, though rare in England, is iftit, 

he stated, uncommon at Edinburgh, but arrives in the 

Frith almost every autumn in large shoals), 3 clupea. Of thu 

genus cyprinus, of which uo fewer thau ten species inhabit 

the rivers and ponds of Englacyd (including the carp, ten^ht 

gudgeon, dace, ro'Ach, bream, ^c.), only one insignificaiil 

species, the author remarked, is found near Edinburgh, 

viz., the caumion miiiow. Of tlie genus scombei^ the • 

soackarei is got in the entrance of the Frith of Forth. Mr. 

Neill reserved the fipticaof the amphibia nanies of Linoseu^ 
including the ray tribe, to a future meeting. 
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jW papers aeTeral a.xounU of the great height of 

the thermometer itl various and as there apjear*. mfi^h difference in 

the tehtfvhinliinll^, 1**lMshiee theitt mutt have been more or MPreBected heat 
in the dij^reat •hti»ti4ift^ , Tbo^^morneteit, ii om which L rf^gitter, hang a 
few feet from the grr luid, a^in$t'k that lias nearly ah efttefh aspect, and 
i4 coinpleiety sheltered from the sen both at itsbackwnd fV^nl the whote day, 
in such a manner, that it cannot be affected by ^iu^hettL dirj»t or reacted. 
1 conclude therefore, that the highest temxierature beA stated if a Qdftr approxt' 
NMtion to truthi 
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ARTICLE I. 

The Bakcrian Lecture on sojnc nezo Phenoznena of Chcmi^ 
cat Changes produced Electricity ; particularly the l)e^ 
composition of the fixed Alkalis^ and the Exhibitiozt oj 
the new Substances which constitute their Bases ; and on 
the general Nature of Alkaline Bodies. By 11umpiik\ 
Davyj Esq. See. R.S. M.R.LA. 

(Coiuluded from Page iil4 ) 


VII. Some general Observations on the Relations of the 
Bases of Potash and Soda to other Bodies. 

Should the bases of potash and soda be called metals ? Are tiie,** 

The greater number of philosophical persons, to whom this 
question has been put, haye answered in the affirmatiye. 

They agree with metals in opacity, lustre, malleability, 

Conducting powers as to heat and electricity, and in their 
qualities of chemical combination. 

Their low specific grayity does not appear a sufficient ^ 

reason for making them a new class ; for among the metals nut a suffuiciLi 
themselyes 4herc arc remarkable differences in this respect, 
platina being nearly four times as heayy as tellurium * ; and 


la 


^ TelKirium is not much more than six times as heavy as the 
ba^cs of soda. There is great reason to believe, that bodies of a 
Voi. XX.-^SUPPLEMEST, Y similar 
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in the philosophical division of the classes of bodies, the 
analogy between the greater number of properties must al- 
ways be Ihe foundation of arrangement. 

Nomenclature. On this idea, in naming the bases of potash and soda, it 
will be proper to adopt the termination, which, by common 
consent, has been applied to other newly discovered metals, 
and which, though originally Latin, is now naturalized in 
our language. 

Potuium and Potasium and sodium are the names, by which I have 
sodium. ventured to call the two new substances: and whatever 
changes of theory, with regard to the composition of bodies, 
may hereafter take place, these terms can scarcely express 
an errour ; for they may be considered as implying simply 
the metals produced from potash and soda. I have consulted 
with many of the most eminent scientific persons in this 
country upon the methods of derivation, and the one I have 
adopted has been the one most generally approved. It is 
perhaps more significant than elegant. But it was not pos- 
sible to found names upon specific properties not common to 
both ; and though a name for the bases of soda might have 
been borroived from the Greek, yet an analogous one could 
not have been applied to that of potash, for the ancients do 
not seem to have distinguished between the two alkalis. 

The terms more caution is necessary in avoiding any theoretical 

should be un- expression in the terms, because the new electro-chemical 
theoiy. ' phenomena, that are daily becoming disclosed, seem distin ctijr 
to show, that {he mature time for a complete generalization 
nf chemical facts is yet far distant; and though, in the ex- 
j^lanations of the various results of experiments that have 
been detailed, the antiphlogistic solution of the phenomena 
has been uniformly adopted, yet the motive for employing 
It has been rather a sense of its beauty and precision, than 
a conviction of its permanency and truth. 

The discovery of the agencies of the gasses destroyed the 
Ixypothesis of Stahl. The knowledge of the powers and 
eifisets of the ethereal substances may at a future t|me possibly 

similar cliemical nature to the bases of potash and soda wHl be 
found of intermediate specific, gravities between them aud the 
lightest of the common inetalt. Of this subject 1 shall treat again 
in the^cxl iaaomeof Uk foUowipf pages. 

act 
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Qct a similar part with regard to the move refin^ and inge« 
nious hypothesis of Lavoisier; but in the present state of 
our knowledge, it appears the host approxifflaliojr*that has 
been made to a perfect logic of chemistry. 

Whatever future changes may take place in theory, there Metals notUh^ 

seems however every reason to believe, that the metallic bases 

of the alkalis, and the common metals, will stand in the same ^ 

PQS6 UicmGOjBa* 

arrangement of substances; and as yet we have no good p^mnds. 
reasons for ^suming the compound nature of this class of 
bodies*. 

The experiments in which it is said, that alkalis, metallic Air aud water 
oxides, and earths may be formed from air and water alone, 
in processes of vegeiation, have been always made in an in- 
conclusive manner + ; for distilled water, as I have endea. 

* A phlogistic chemical theory might certainly be defended, on PHlogiitic 
llic idea, that the metals ai'e compounds of certain unknown bases 
with the same matter as that existing in hidrogen ; and the metallic 
oxides, alkalis, and acids, compounds of the same bases with 
water; — but in this theory more unknown principles would be as- 
turned than in the generally received theory. It would be less ele- 
gant and less distinct. In my first experiments on the distillation 
of the bases of potash, .hndiiTg hidrogeu generally produced, I was 
led to compare the phlogistic liypothesis with the new facts, and 1 
found it fully adequate to the explanation. More delicate researches 
however afterward provec^ that in the cases when inflammable 
gasses appeared, wat^, or some body in which hiclrcjgen is admit - 
ted to exist, was present 

+ The explanation of Van Helmontof his fact of the produc- Van Helmonfs 
tion of earth in the growth of the willow w^as completely overturned experiment, 
by the researches of Woodward. Phil. Trans. Vol. XXL page 1 03. 

The conclusions which M. Braconnot has very lately drawn from Braconnot’s ex- 
his ingenious experiments, Annalesde Chemie, Fevrier 1807, pageP®™®”**’ 

187, [see our Journal, vol. XVIII, p. 15.] are rendered of little 
avail in consequence of the circumstances stated in the text. In 
the only case of vegetation in whith the free atmosphere was ex- 
cluded, the seeds grew in white sand, which is stated to have been 
purified by washing in muriatic acid ; but sucli a process was insuf- 
ficient to deprive it of substances, which might afibrd carbon, or 
various inflammable Aatters. Carbonaceous matter exists in seve- 
ral stones, which afford a whitish or grayish powder; and when in 
a stone the cpiantity of carbonate of lime is very small in proportion 
to thds (Other Why ingredients, it a only ecids. 

Y 2 joavei 
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Toured to show*, ihay contain both saline and metallic iin» 
pregnations; and the free atmosphere almost constantly 
holds in ftiechanical suspension solid substances of yarious 
kinds. 

All the pro- In the common processes of nature, all the products of 
beings may be easily conceived to be elicited from 
elicited from known combinations of matter. The compounds of iron, 
alkalis, and earths, with mineral acids, generally 
abound in soils. From the decomposition of basaltic, por- 
phyritic +, and granitic rocks, there is a constant supply 
of earthy, alkaline, and ferruginous materials to the sur« 
face of the earth. In the sap of all plants, that have been 
examined, certain neutrosalino compounds, containing pot- 
ash, or soda, or iron, have been found. From' plants they 
Organization may be supplied to animals. And the chemical tendency 
than organization seems to be rather to combine substances 
ses. into more complicated and diversified arrangements, than to 

reduce them into simple elements. 

VIII. On the Nature of Ammonia and alkaline Bodies in 
general; with Observations on some Prospects of Disco • 
very offered by the preceding Facts, 

Composition of Ammonia is a substance, the chemical composition of 
^^toVe*^ which has always been considered of late years as most per- 
ceruined. fectly ascertained, and the apparent conversion of it into 
hidrogen and nitrogen, in the experiments of Scheele, 
Priestley, and 4he more refined and accurate experiments of 
Berthollet, had left no doubt of its nature in the minds of 
the most enlightened cheniists. 

* Bakerian Lecture, 1806, page 8. 

f In the year 1804, for a particular purpose of geological in-' 
quiry, I made an analysis of the porcelain clay of St. Stevens, in 
Cornwall, which results from tlie decomposition of the feldspar ut 
fine-grained granite. I could not detect in iUthe smallest quantity 
of alkali. In making some experiments on specimens of the un- 
decompounded rock taken from beneath the surface* there were 
evident indications of the presence of a fixed alkali, which seemed 
to be potash. So that it is very probable, that the decomposition 
depends on the operation of water and the carbonic acid of the at- 
mosphere on the alkali forming a constituent part of the chrystal- 
line matter of the feldspar, which may disintegrate from being de« 
prived of it. 

AU 
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All new facts must be accompanied however by a train of But conjectured 
analogies, and often by suspicions with regard to the accuracy 
of former conclusions. As the two fixed alkalis*contain a 
small quantity of oxigen united to peculiar bases, may not 
the volatile alkali likewise contain it? was a query which 
soon occurred to me in the course of inquiry ; and in perusing 
the accounts of the various experiments made on the subject, 
some of which I had carefully repeated, I saw no reason to 
consider tlie circumstance as impossible. For supposing 
hidrogen and nitrogen to exist in combination with oxigen 
in low proportion, this last principle might easily disappear 
in the analytical experiments of decomposition by heat and 
electricity, in water deposited upon the vessels employed or 
dissolved in the gasses produced. 

Of the existence of oxigen in volatile alkali I soon satis. Thii proved, 
tied myself. When charcoal carefully burnt and freed from 
moisture was ignited by the Voltaic battery of the power of 
250 of 6 and 4 inches square, in a small quantity of very 
pure ammoniacal gas*: a great expansion of the aeriform 
matter took place, and a white substance formed, which 
collected on the sides of the glass tube employed in the pro. 
cess ; and this matter, exposed to the action of diluted miu 
riatic acid, eflerresced, so tha(f it was probably carbonate 
of ammonia. 

A process of another kind offered still more decisive re- A more decisire 
* proof* 

suits. In thjs the two mercurial gazometers of the inven. 

tion of Mr. Pepys, described in XIV of the Phil. Trans. 

for 18Q7f, were used with the same apparatus, as that 

* « 

* The apparatus in which this experiment was made is described 
in page 214 Journal pf the Royal Institution. The gas was con- 
fined by picrcury, which had been previously boiled to expel any 
moisture t|iat plight adhere to it. The ammonia had been exposed 
to the action of dry j>ure potash/ and a portion of it equal in vo- 
lume to 10980 grains of mercury, when acted on by distilled water, 
left a residuum equal to 0 grains of mercury only. So that the gai, 
there is every reason to believe, contained no foreign aeriform mat- 
ter ; 'for even the minute residuum may be accounted for by sup- 
posing it derived from air dissolved in the winter, 

j Bee Journal, \ol. XIX, p. 217. 


employed 
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employed by Mrs. Allen and Pepys for the combustion of 
the diamond, and these gentlemen kindly assisted in the ex- 
periment* 

Very pure ammoniacal gas was passed oyer iron wire 
ignited in a platina tube, and two curved glass tubes were so 
arranged, as to be inserted into a freezing mixture; and 
through one of these tubes the gas entered into the platina 
tube, and through the other it passed from the platina tube 
into the airholder arranged for its reception. 

The temperature of the atmosphere was 55 ^ ; and it was 
observed, that no sensible quantity of water was deposited 
in the cooled glass tube transmitting the unaltered ammonia, 
but in that receiving it after its exposure to heat moisture 
was very distinct, and the gas appeared in the airholder 
densely clouded. 

This circumstance seems distinctly to prove the formation 
of water in this operation for the decomposition of ammo, 
nia ; unless indeed it be asserted, that the hidrogen and ni. 
trogen gasses evolved hold less water in solution or suspen. 
Sion than the ammonia decomposed, an idea strongly op. 
posed by the conclusions of Mr. Dalton* and the experi- 
ments of Messrs, Desormes and Clement +. 

After the gas had been p&ssed several times through the 
ignited tube from onegazometer to the other, the results were 
examined. The iron wire became converted superficially 
into oxide, and had gained in weight parts of a grain, 
about A ® grain of water were collected from the cooled 
glass tubes by means of filtrating paper, and 33*8 cubic 
inohes of gas weie expanded into 35*3 cubic inches, and by 
detonation with oxigen it was found, that the hidrogen gaa 
in these was to the nitrogen as 3*2 to 1 in volume. 

It will be useless to enter into the more minute details of 
this experiment, as no perfectly accurate data for proportions 
can be gained from them ; for the whole of the ammonia was 
Mt decomposed, and as the gas had been prepared by being 
ihnt from a heated mixture of sal ammoniac and quicklime 
Mo the airholder, it was possible, that some solution of 

♦ Manchester Memoirs, Vol. V, Part II, page 535, 1785. 

f Anaales de Chemie, Vol. Xlil, p. 125. 
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AminonU Diight hare been deposited^ which, by giting out 
new gas during the operation, Would increase the absolute 
quantity of the material acted upon. ’ 

In examining the results of Mr. Berthollct’s * elaborate BerthglietV de- 
experiments on the decomposition of ammonia by electricity, ^ 

I \yas surprised to find, that the weight of the hidrogen and electricitr. 
nitrogen produced rather exceeded than fell short of that of 
the ammonia considered asdecomposed, which was evidently 
contradictory to the idea of its containing oxigen. This cir* 
cum stance, as well as the want of coincidence between the 
results and those of Priestley and Van Marura on the same 
subject, induced me to repeat the process of electrization 
of ammonia, and I soon found, that the quantities of the Quantities of 

products in their relations to the apparent quantity of gas *bi: |»«»«^uctsin- 
\ , . „ , , ^ fliifciiced by va- 

destroyed were lullncnced by many diifercnt causes. rioua causes. 

Aininonia procured over dry mercury from a mixture of 
dr}' linu’ and muriate of ammonia, 1 found, deposited moisture 
upon the sides of the vessel, in which it was collected, and in 
passing the gas into the tube for electrization, it was not easy 
to avoid introducing some of this moisture, which must have 
been a saturated solution of ammonia, at the same time. 

In my first trials, made upon gas passed immediately from 
the vessel in which it had been Collected into the ap])aratii.s, 

I found the expansion of 1 of ammonia vary in different in* 
stances from 2*8 to 2 2 measures, but the proportions of the 
nitrogen and hidrogen appeared uniform, as determined by 
detonation of the mixed gas with oxigen, and nearly as 1 
to 3 in volume. 

To exclude free moisture entirely, I carefully propped 
ammonia in a mercurial airholder, and after it had been some 
hours at rest, passed a quantity of it into the tube for decom- 
position, which had been filled with dry mercury. In this 
case 50 parts became 103 parts by electrization, and there 
was still reason to*suspect sources of errour. 

I had used iron wires not perfectly free from rust for 
taking the spark, and a black film from the mercury appeared 
on the sides of the tube. It was probable, that some ammo- 
pia had been absorbed by the metallic oxides. both upon the 


iron 


* M^moires de VAcadimie^ 178j, page 
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iron and the mercury^ which might again hare been giTen 
out in the progress of the operation. 

I now used recently distilled mercury, which did not leare 
the slightest film on the glass tube, and wires of platina. The 
ammonia had been exposed to dry caustic potash, and proTed 
to be equally pure with that-mentioned in page 326. 60 mca« 
aures of it, each equal to a grain of water, were electrized 
till no farther expansion could be produced, the gas filled a 
space equal to that occupied by 108 grains of water. The 
thermometer in this experiment was at 56**, and the barom- 
eter at 30*1 inches. The wire of platina transmitting the 
spark was slightly tarnished *, The 108 measures of gas, 
carefully analyzed, w*ere found to consist of 80 measures 
in Tolumc of hidrogen, and 28 measures of nitrogen. 

Specific gravity The results of an experiment that I made in 1799 + give 
of ammonia, weight of 100 cubic inches of ammonia as 18'18 grains 
at the mean temperature and pressure. 1 had reasons however 
for suspecting, that this estimation might be somewhat too 
low, and on mentioning the circumstance to Messrs. Allen 
and Pepys, they kindly undertook the examination of tho 
subject, and Mr. Allen soon furnished me with the following 
data. In the first experiment21 cubic inches of ammonia 
weighed 4*05 grains; in a second experiment the same quan.. 
tity weighed 4*06 grains, barometer 30*65, thermometer 
64® Fahrenheit.” 

Now if the correctness for temperature and pressure bo 
made for these •estimations, and a mean taken, 100 cubic 
inches of ammonia will weigh 18*67 grains, barometer being 
at 30, and thermometer at 60® Fahrenheit: and if the 
quintity used in tho experiment of decomposition be etdeun 
lated upon as cubic inches, 60 will weigh 11*2 grains. But 
the hidrogen gas evolved equal to 80 will weigh 1*93 
grains, and the nitrogen equal to 28$, 8*3« And 1*94> 

* • 8*3. 

* This most probably was owing to oxidation. When platina is 
made positive in the Voltaic circuit in contact with solution of ainr 
xnonia, it is rapidly corroded. This is an analogous instance. 

t Researches Chero^ and Phil. p. 62, 

X Lavoisier’s Elements^ p. 569. A cubical inch of hidrogen ts 
considered as weighing *0239. 

( R *i*s*!c^^*^feChem. and Phil, page 9, From my experiments 

100 
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8*3sl0*2; and 11*2 — 10*2=1; all the estimations being 
made according to the standard temperature and pressure. 

So that in this experiment on the decomposition of Products on!f 
ammonia, the weight of the gasses evoWed is less by nearly Y’’ 
yV than that of the ammonia employed; and this loss can ” ‘*^*®®”* 
only be ascribed to the existence of oxigen in the alkali ; 
part of which probably combined ifith the piatina wires 
employed for electrization, and part with hidrogen. 

After these ideas the oxigen in ammonia cannot well be Ammonia pro. 
estimated at less than 7 or 8 parts in the hundred; and Uiaii^uS, 

possibly exists in a larger proportion, as the gasses eTolved 
may contain more water than the gas decomposed, which 
of course would increase their Tolume and their absolute 
weight ♦. 

In supposing ammonia a triple compound of nitrogen , f^upposiog it a 
hidrogen, and oxigen, it is no less easy to a rational 
account of the pha;nomena of its 'production and dccompo- phenomena 
sition, than in adopting the generally received hypothesis 
of its composition. 

• Oxigen, hidrogen, and nitrogen arc always present in 
cases in which volatile alkali is formed ; and it usually ap. 
pears during the decomposition of bodies in which oxigen 
is loosely attached, as in that of the compounds of oxigen 
and nitrogen dissolved in water. 

At common temperatures under such favourable cirenm- Ammonia 
stances, the three elements may be conceived capable of 
combining, and of remaining in union : bul at the heat of compound 
ignition the affinity of hidrogen for oxigen prevails over the 
complex attraction, water is formed, and hidrogen and 
nitrogen are evolved ; and according to these conclusions, 
ammonia will bear the same relations to the fixed alkalis^ 
as the vegetable acids with compound bases do to the mineral 
ones with simple bases, 

• 

100 cubical inches of nitrogen weigh, at the standard temperature 
and pressure, 29*6 grains. 

♦ In the present slate of ottr knowledge, perfectly correct data Quantity of 
for proportions cannot probably be gained in any experiments on 
the decomposition of ammonia, as it seems impossible to ascertain only by elee- 
the absolute quantity of water in this gas; for electrization, 
cording to Dr. Henry’s ingenious researches, offers the only means 
knoVn of ascertaining the quantity of water in gasses. 

5 Oxigen 
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Oxigcnth©^ Oxigen then may he considered ar existing in, 'and at 
forming an element in all the true alkalis ; and the prin- 
ciple ofVcidityof the French nomenclatare might now 
likewise be called the principle of alkalescence. 

«^rh*^T'babl analogy alone it is reasonable to expect, tlrnt the 

oxidized metak alkaline earths are compounds of a similar nature to the 
fixed alkalis, peculiar highly combustible metallic bases 
united to oxigem. I have tried some experiments upon 
Barytes and barytes and strontities ; and they go far towards proriiig , that 
to this must be thecase. When barytes and strontites, moistened 

with water, were acted upon by the power of the battery 
of 250 of 4 and 6, there was a vivid action and a brilliant 
light at both points of communication, and an inflammation 
at the negative point. 

In these cases the water might possibly have interfered. 
Other experiments gave however more distinct results. 

Barytes and strontites, even when heated to intense 
whiteness in the electrical circuit by a flame su])ported by 
oxigen gas, arc nonconductors; but by means of combina- 
tion with a very small quantity of boracic arid, they 
become conductors ; and in this case inflammable matter, 
which burns with a deep red light in each instance, is pro- 
duced from them nt the ii<*gative surface. The high tem- 
perature has prevented the success of attempts to collect 
this substance; but there is much reason to believe, that it 
is the bases of the alkaline earth employed. 

Barytes and strontites have the strongest relations to the 
fixed alkalis of any of the earthy bodies*; but there is a 
chain of resemblances, through lime, magnesia, glucina, 
alumina, and silex. And by the agencies of batteries suffi- 
cicnlly strong, and by the application of proper circum- 


Inflammable 
matt'»r |*ro- 
diicc-d from 
them. 


Probably other 
earths may be 
analvz'^d by 
electricuy. 


Farfhs lonq ago * The similiarity between the properties of earths and metallic 

metal noticed in the eaVly periods ^of chemistry. The 

lie* oxides. poisonous nature of barytes, and the great specific gravity of this 
siib'itance as well as of strontites, led Lavoisier to the conjecture^ 
that they were of a metallic nature. That metals existed in the 
fixed alkalis seems however never to have been suspected. From 
their analogy to ammonia, nitrogen and hidrogen have been sup., 
posed to be. amongst their elements. It is singular, with regard to 
this class of bodies, that those most unlike metallic oxides are .th e 
first which have been demonstrated to be such# 


stances 
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FteBceS) there is ao small reason to hope^ that even these 
refractory bodies will yield their elements to the methods 
of analysis by electrical attraction and repulsion. 

In the electrical circuit we hare a regular smes of powers Po^rcn of dee- 
of decomposition, from an intensity of action, so feeble as 
scarcely to destroy the weakest affinity existing between the 
parts, of a saline neutral compound, to one sufficiently 
energetic to separate elements inr the strongest degree of 
union in bodies undccomposablc under other circumstances. 

When the powers arc feeble, acids and alkalis, and acids Their action, 
and metallic oxides, merely separate from each other; 
when they are increased to a certain degree, the common 
metallic oxides and the compound acids are decomposed; 
and by means still more exalted, the alkalis yield their 
elements. And as far as oiir knowledge of the composition Oxifren at- 
of bodies extends, all substances attracted by Positive 
electricity arc oxigen, or such as contain oxigen in excess ; combustible * 
and all that arc attracted by negatire electricity arc pure ^egative^ 
combustibles, or such as consist chiefly of combustible 
matter. 

The idea of muriatic cicid, fluoric acid, and boracic acid 
containing oxigen, is highly strengthened by these facts. And 
the general principle confirms the conjecture just stated 
concerning the nature of the earths. 

In the cicctrizalion of boracic acid moistened with water, Boracic add. 

I find, that a dark coloured combustible matter is evolved 
at the negative surface; but the researches upon the alkalis 
have prevented me from pursuing this fact, which seems 
however to indicate a decomposition. > • 

Muriatic acid and fluoric acid in their gaseous states are Muriatic nn4 
nonconductors : and as there is every reason to believe, 
that their bases have a stronger attraction for oxigen than 
water, there can be little hope pf decomposing them in their 
aqueous solutions, even by the highest powers. In the 
electrization of some of their combinations there is how- 
ever a probabili^ of success. 

An immense variety of objects of research is presented New meuls ii. 
in the powers and affinities of the new metals Produced 
from the alkalis. research. 

In 
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In themseWes they will undoubtedly prore powerful 
agents for analysis; and haring an affinity for oxigen 
stronger than any other known substances, they may 
possibly supersede the application of electricity to some of 
the undecomponnded bodies. 

The bases of potash I find oxidates in carbonic acid and 
decomposes it, and produces charcoal when heated in con. 
tact with carbonate of lime. It likewise oxidates in mu- 
riatic acid ; but I have bad no opportunity of making the 
experiment with sufficient precision to ascertain the results. 

In sciences kindred to chemistry, the knowledge of the 
nature of the alkalis, and the analogies arising in con- 
sequence, will open many new views they may lead to the 
solution of many problems in geology, and show, that 
agents may hare operated in the formation of rocks and 
earths, which hare not hitherto been suspected to exist. 

It would be easy to pursue the speculative part of this 
inquiry to a great extent, but I shall refrain from so oc. 
cupying the time of the Society, as the ten our of my ob. 
ject in this lecture has not been to state hypotheses, but to 
bring forward a new series of facts. 


II. 

On the Composition of the Compound Sulphuret from Huel 
Boys, and^ an Account of its Crystafs. By James 
Smithson, Esq. F. R. S.^. 

IfT is but very lately, that I hare seen the Philosophical 
Transactions for 1804, and become acquainted with the two 
papers on the compound sulphuret of lead, antimony, and 
copper contained in the first part of it f ; which circum- 
stance has prevented my offering sooner a few obserrationt 
on Mr. Hatchett’s experiments, which I deem essential 
towards this substance being rightly considered, and indeed 
the principles of which extend to other chemical com- 
pounds ; and also giving an account of this compound tul* 

♦ Philos. Trans, for 1807, Part 1, p. 55. 

. f See Journal, vol. IX, p. 14. 

phnreti 
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phuret, as that which had been laid before the Society is 
tery materially inaccurate and imperfect. 

Wc have no real knowledge of the natnre of a com- To know the 
pound substance, till we arc acquainted wit its proximate "ompoim/we 
elements, or those matters by the direct or immediate union must find its 
of which it is produced; for these only are its true elements. 

Thus, though we know that vegetable acids consist of 
oxigen, hidrogen, and carbon, we are not really acquaint- 
ed with their, composition, because these are not their 
proximate, that is, are not their elements, but are the 
elements of their elements, or the elements of these. It 
is evident what would be our acquaintance with sulphate of 
iron, for example, did we only know that a crystal of it 
consisted of iron, sulphur, oxigen, and hidrogen; or of 
carbonate of lime, if only that it was a compound of lime, 
carbon or diamond, and oxigen. In fact, totally dis- 
similar substances may have the same ultimate ele- 
ments, and even probably in precisely the same proportions ; 
nitrate of ammonia, and hydrate of ammonia, or crystals 
of caustic volatile alkali*, both ultimately consist of 
oxigen, hydrogen, and azote. 

It is not probable, that the present ore is a direct qua- The ore pr<v 
druplc combination ofthe three metals and sulphur, and that 
these, in their simple states, are its immediate component phurets. 
parts ; it is much more credible, that it is a combination of 
the three sulphurets of these metals. 

On this presumption I hare made experiments to deter- 
mine the respective proportions of theSe sulphurets in it. 

I have found 10 grains of galena, or sulphuret of lead, lOgrsiulphurvt 
to produce 12'5 grains of sulphate of lead. Hence 
dO*l grains of sulphate of lead, which Mr. Hatchett obtained, 
correspond to 48*06 grains of sulphuret of lead. 

I have found 10 grains of splphuret of antimony to af» loerssulpiiurn 
ford 11 grains of firecipitate from muriatic acid by water, 

Hence 31^5 grains of Ats precipitate are equal to 28*64 
grains of sulphuret of antimony. 

The want of sulphuret of copper has prevented my de« 
tennining the relation between it and black oxide of copper, 

* Fourcroy, Syst des Con, Chm, L I. p. Ixxxviii. Transl. 1, 100. 

but 
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but Hiis omission is^ it is eTident^ immaterial, as the quan« 
tity of this sulphuret in the ore must be the complement of 
the sam*of the two others. 

But as the iron is a foreign adrentitious substance in this 
' ore, it follows that the foregoing quantities are the products 
of only 96*65 grains of it. 100 parts of the ore arc there* 
Component ore composed of 

parts of the ore: Sulphurct of lead - 49-7 

Sulphuret of anlimony 29*6 
■ Sulphuret of copper - 20*7 

1000 


orprohiihly in It is impossible not to be struck with the trifling alter* 
j^ponioiilr which these quantities require, to reduce them to very 

simple proportions, or to think it a rery great violation of 
probability to suppose that experiments, aflected with no 
errours, would have given them thus : 

Sulphuret of lead . 50. 

Sulph«rett)f antimony . 30. 

Sulphuret of copper. - 20. 

But perhaps no However, I doubt the existence of triple, quadruple, &c. 
thantwo*prox^ compounds ; I believe, that all combination is binary; that 
mate elements, no substance whatever has more than two proximate or 
true elements ; and hence I should be mclined to consider 
the present compound as a combination of galena and fahU 
ertz ; and if it will be accuratt^y represented, as far 
as chemical annalysis has yet been able to go by the follow- 
ing figure : 


True nature of • 
tibe compound. Compound 
sulphuret 


of lead, n 

antimony, i rf sulphuret of 

and copper f f fahlertzz: ) antimony 

^ i !> sulphuret of^ 

k copper 

Its ultimate elements are therefore, 




Ultimate ele- 
Aiente, 


Sulphur 

20 . 

• • •“it 

liead 

41|. 


Antimony . 

25 . 


'Copper • 


• • —A 


'Isulphi^. 
lantimoiiy. 
[ if sulphur, 
[.^copper. 
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^nd it is not a little remarkable, that here, as was the case !n sexagesinui 
with the calamine*, they are sexagesimal fractions of it. fractions. 

When in a former paper I offered a system on •the pro. 
portions of the elements of compounds, I supported it by 
the results of my own experiments, which might be sup- 
posed influenced, even unconsciously to ^ysclf, by a fa- 
vourite hypothesis, and I made the application of it prin. 
cipally to a substance, the nature of which was not very 
clear. But the present case is not liable to these objections ; 
here no fondness to the theory can be suspected of having 
led astray, nor did even the experiments, as they came 
from their author’s hands, bear an appearance in the least 
favourable to it, and yet when properly considered, they 
are found to accord no less remarkably with its principles. 

It is evident, that there must be a precise quantity, in KI(«me!nrs of 

which the elements of compounds are united together in 

,, .1 . ' ... . must unite ill 

tliem, otherwise a matter, which was not a simple one, precise 4 uau. 

would be liable, in its several masses, to vary from itself, 
according as one or other of its ingredients chanced to pre- 
dominate; but chemical experiments are unavoidably at. 
tended with too many sources of fallacy for this precise 
quantity to be discovered by them ; it is therefore to theory, 
that we must owe the knowledge of it. For this purpose Hypothfv,is ne- 
an hypothesis must be made, and its justness tried by a 

i Id. r 1 . . iiMMbeUsted 

strict comparison with facts. If they are foumi at variance, by faqts. 
the assumed hypothesis must be relinquished with candour 
as erroneous: but should it on the coiitiury prove, on 
a multitude of trials, invariably to accord with tbo results 
of observation, as nearly as our means of determination 
authorise us to expect, we arc warranted in believing, that 
the principle of nature is obtained; as we then have all the 
proofs of its being so, which men can have of the justness 
of their theories; a censtant and perfect agreement with 
the phenomena, as^far as can be discovered. 

The great criterion in the present case is, whether on the Do the simple 
conversion of a substance into its several compounds, and required 
of these into one another, the simple ratios always obtain, always obtaiu t 
which the principles of the theory require. Amongst the 

^ Phil. Trans. 1803, p. 12. or Journal, vd. VI, p. 83. 

multitodo 
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Multitude of instances which I could adduce, in support of 
such being the fact, I will for the sake of breyiiy eonfiiid 
myself to a few, iii the substances which have conie under • 
Consideration above, as they will likewise give the grounds, 
dn Which some of the proportions in the table have been 
assigned, and every cheAiist, by a carefiil repetition of the 
experiments, may easily determine for himself to what at* 
tention the present theory is entitled. 

InsCances^ Lead - * l of sulphate of lead 

rz I* of sulphuret of lead 
Sulphurct of lead zr-| of Joa-d 

zr I- of sulphate of lead 
Sulphate of lead zi ^ of lead 

Zi of snlphuret of lead 
Antimony z= ^ of powder of algarotli 

z= of sulphurct of antimony 

Sulphurct of anti- 
mony - zr of poi^^der of algaroth. 

In the experiments by which these relations Were asccr. 
iaincd, the portion of powder of algaroth and sulphate of 
lead dissolved in the precipitating and washing waters 
was scrupulously collected. 

F^haps the 'f'bc importance of a knowledge of the true quantity In 
quantity of an ^kich matters Combine is too evident, to require to be 
presses its force dwelt upon ; but this importance will be greatly augmented, 
of atuacUoii. jf should prove, that this quantity is, as has been sug* 
gested, expressive of the forces with which they attract 
each other. It is perhaps in the form of matters, that we 
shall find the cause of the proportions in which they unite, 
and a proof, a priori^ of the system here maintained. 

Gray copper I have examined some of the gray ores of copper in te* 
traedral crystals ; but the notes of my experiments are id 
England. 1 can however, say, that they do contain anti* 
mony, and that they do not contain iron in any material 
quantity. With respect to the proportions of the consti* 
tuent parts, I cannot now speak with any certainty; but, 
I think, that at least some species of fablertz contain a 
smaller portion of sulphurel of antimony, than the fahlertz 
does which exists as an element in the foregoing compound 
one. 

os 



m 


ItTLFHVBET O* UAP/AHTtMOKT, AXtO CO»m> 

Of the Form of this Substance. 

Of the serenteen figures which hare been giten, m of the Form of the 
brystals of this compound sulphuret, in Part tl 6f the to<* ^ 

lume of the Transactions for 1804^ great part are acknow- 
ledged to hare no existence, nor are indeed any of them 
eonsistentwith nature. 

This substance seems to hare yet offered but one form^ 
which is represented in Plate 9 under its two principal 
appearances; that is, haring the primltire faces the pre^ 

•dominant ones of the prism ; and haring the secondary ones 
such, and which will be fully sufficient to make it known. 

In the first infancy of the stildy of crystals, it might be ne- 
cessary to attend to erery, the most trifling, rariation of 
them, to trace each of their ^shanges step by step^ to spell 
as it were, the subject; but in the state to which the science 
has now attained, to continue to do so would be not only 
superfluous, but most truly puerile. 

I hare a rery small, but rery r^ular. Crystal of the form 
of Fig. 1. 

By mensuration the faCes a and m appear to form together 
an angle of about 135'^, and the faces c and b an angle of 
about 125^. 

It is said in the account above quoted, that the primitire Dimemions of 
form of this matter is a rectangular tetraedral prism, but no 
proofs of this hare been offered ; nor hare the dimensions of mine the primi- 
this prism been giren, a circumstance of the first moment to 
the determination of true or primltire fofm, nor hare any 
quantities been assigned to the decrements supposed. I will, 
therefore, supply these rery important omissions. 

That the atom of this substance is a rectangular tetraedral It is a cuba. 
prism,, is inferable, not from the strie on the crystals, for 
striae are by no means inrariably indicatire of a decrement in 
the direction of them ; but from the angles which the faces a 
and c make with dhe faces m and b ; and these angles also 
prove, that the height of this prism is equal to the side of 
its base, that is, that it is a cube. 

Hence the face a is produced by a decrease of one row of bsdsemeat^. 
htoms along thq edge of the cube, and the angle it forms 
with the face m is really of 136^. 

VoL. XX»— SopPLBHEyT. Z The 



mw PM^feftTT OF tA«fGfiKT9. 


dS» 

The face c is produced by a decrease of two rows of atoms 
aliilhe corners of the cube, and the angle it forms with tlia 
race0is^lt5« 15' 

The face b being produced like the face forms the same 
angle with the face m. 

No crystal I possessthas enabled me to measure the incli« 
nations of the faces orf; should the face as is prcsum. 
able, result from a decrease of one row of atoms at the cor« 
ners of the cube, it will form with the face b an angle of 
1440 44' 8" ; and if the faces d and / are, as is also proba- 
ble, produced by a decrease of two rows of atoms along 
the edges of the cube, the first will form an angle of 116^ 
33' 54", and the latter one of 153^ 36' 6", with the facem. 
This differs The angles assigned here differ considerably from those 
IccounToM?" given in the former account of these crystals; bat the angles 
crystals. there given have not only appeared to me to be contradicted 

by observation, but, crystallographically considered, are in- 
consistent with each other, as the tetraedral prism of dimen- 
sions to produce an angle of 135^ by a decrement along its 
edge would not afford angles of 140^ and 130*^ by decre- 
ments at its comers. 

The sum of the faces of these crystals is 50. 


in. 


On a Property of the Tangents of the three Angks of 
a Plane Triangle. By Mr. William Garrard, Quarter 
Master of Instruction at the Royal Naval Asylum at 
Greenzekh. Communicated by the Astronomer Royal'^. 


Sum of three 
tangents of a 
plane triangle 
multiplied by 


Proposition i. In every acute angled plane tri- 
angle, the sum of the three tangents of the three anglea 
multiplied by the square of the radius is equal to the conti- 
square of radius product of the tangents. 

continued pro- DemominUion , — Let AHj HI, end IB, Plate 9 Fig. 3, 
tt"m)iiiiiiiiiiil *** represent the gWen angles ; and AG, HK, 

in an acute an- and BT be thdr tangents, put r the radius, AGt^o, and 

fled triangle: BTssft, 


* Phiioa Tnuis.for 1807, Ftrt I, p. 139. 

The* 



irc^ o» 


^ y*® y® 

Then and - will be the tngents of HD and DI. 

u o 

Now by Prop. VJII, Sect X, Book EiD|non*i TrU 

(tonoinctry) 

As radius squared-product of two taugeutl 
Is to radius square, 

So is the sum of the tangents 
the tangent of their sum. 




ad 


HK; 


+ 0\d+ab* 






i the sum of the 


therefore o + d -{- 
three tangents, 

a*d~had* r*a-l-r*h 

and— r — = ■ V " " a " ssthuir continued pro- 

ab—r^ ab-^r* ^ 

duct. Q. E. D. 


^PaorosiTioif II. In erery obtuse angled plane triangle, 
the sum of the three tangents of the three angles multiplied 
by the square of the fadius is equal to their continued pro* 
duct. 

Demonstration . — Let AH, Fi^ 4, be an obtuse ate, andinauobtuit 
end HE, i)B the other two. . 

Then BF, ED, and AG are the three tangents, 
put J3F and DE = u radius ^ r, then per trigonome- 
r+tf 

trj, ubcfolK^ r* x 

w: A& e - 4^ X r*. 
r*— ft» 

IVJitNfoiie t 4'« nxlnblL X r*«<he dnm of &» ttcce 
r*—iu 

iadgenti, which brii\g ndneed 

ksm^^tux hralt^pUdd Into r* i* a^nnl fg 

■to X *» X r* » Onyetint aS.D. 
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IV. 

On a neic Property of the Tangents of three Arches trisect* 
ing the Circumference , of a Circle. By Netil Maske- 
LYNE, D. D. F. R. S. and Astronomer Royal •. 

Sum of three iVLR. William Garrard ha?iDg shown me a curious pro- 

tangents of perty of the tangents of the three angles of a plane trian. 
three arches tri- . , t . . 

secting a circle, glc, or 111 other words, ,of the tangents of three arches tri. 

multiplied by gecting a scmicircle. in a paper which I hare communicated < 
radius, 'equal to 7 r r 

to this Society, 1 was Jed to consider, whether a similar pro- 
perty might not belong to the tangents of three arches tri. 
secting the whole circumference; and, on examination, 
found it to be so. 

Let the circumference of a circle be dWided any how into 
three arches A, B, C ; that is, let A B -f- ^ he equal to the 
whole circumference. 1 say, the square of the radius mul- 
tiplied into the sum of the tangents of the three arches A,B,C, 
is equal to the product of the tangents multiplied together. 

1 shall demonstrate this by symbolical calculation, now com- 
monly called (especially by foreign mathematicians) analytic 
calculation. 

It may be proper to premise, that the signification of the 
symbolical e.xpressions of the tangents of an arc, whether 
with respect to geometry or numbers, are to be understood 
according to thc^ position as lying on one sidP, or the other 
side of the radius, passing through the point of commence- 
ment of the arc of the circle; those tangents Vhich belong 
to the first or third quadrant of the circle being considered as 
positive, and those belonging to the second and fourth qua- 
drant, being of a contrary direction, as negative ; in like 
manner as the sines in the first semicircle are considered as 
. positiTe, and in Xht second semicircle as negative; andtke 
cosines in the first and fourth quadrant are considered as po- 
sitive, and in the second and third quadrante as negativa; 
they lying, in the second case, on the contrary ^ide of tho 
diameter passing through the point of ninety degrees, to what 
they do in the former. Hence it easily follows, that the Ian* 

Ibid. p. 1S2. 

• ' - gent 


their product 


Preliminary 

rtjuark. 
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gent of any arch and of its supplement to the whole circum- 
ference, or 360 degrees, arc equal and contrary to one an* 

Other, or tlie one negative of the other. 

Let r, u, Wy be put for the tangents of the three arches A, DemonttrtUoni 
B, C respectively, and r for the radius, and 0 for the whole 
circumference. Then A + B + C r: O , and C =: O - A+B. 

By trigonometry, i^A i- 0=-^^— ^ ,and the tang. Cstang, 

(0-A+U) = — tang. A-f B, by what has been said above. 

Therefore^, A+f, B+f) Cort + + 


sstux - 


r* X t+u . 


but / and u are the expressions for the tan- 


gents of A and B respectively, and — 


X t+u 
r^-iu 


is the expres- 


sion for the tangent of C, or for m. Therefore, r* x 
or the square of the radius multiplied into the sum of the 
three tangents of A, B, andCsfuz^, or the product of 
the tangents. Q. E. O. 


V- 

On (he apparent Radiation and Reflection of Cold bp means 
of two concave metallic Mirrors. In a Letter from Mr. 
John Martin. * 


To Mr. NICHOLSON, 

SW, 

ADHERE arc many phenomena, exhibited to the notice Some chemical 
pf the chemical philosopher in the course of his arduous 
research, that are not so jrell understood as j^erhaps the ed. 
present state oPsciencemlght lead him to expect. Some of 
fliese phenomena have hitherto been totally inexplicable ; 

Qthers have not been explained with all the clearness and 
perspicuity that could be wished. Among the number of Apparent nAdu 
latter may be ranked the apparent radiation and rcflec- 
don of cold by means of two concaTe metallic mirrors. 

This 
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Tbit oirlovs fa^t, aot«Hft§tanding we are so wdll ae<» 
qeaiated with the laws that gofern heat doring its passage 
through and, impingency upon bodies, has nerer, I be^ 
Iie?e, been illustrated with snScient clearness. 

The cold body The explanations that hare hitherto been given rest prill* 
sec^^heaV cipally for Support on the supposition, that the thermome^ 
from the ther- ter placed in the focus of one mirror acts as a heated body, 
snomoter. radiating from it is transmitted to the cold 

But this cannot body in the opposite focus. The thermometer, however, 
in (act not a heated body, since it is not hotter than the 
surrounding atmosphere, and consequently cannot radiate 
caloric: but it is said, the surrounding air becomes cooled, 
and consequently the thermometer in respect to it is a hot 
body, and radiates caloric accordingly. This however does 
not explain clearly why the thermometer should be reduced 
to a temperature lower tlian the air which surrounds it, 
which will be found to be the case ; or at least, it leaves too 
much to be supplied by the imagination. 1 trust I shall bo 


Another mode 
of accounting 
for it. 


How thi« is 
elbeted. 


able to render this matter clearer. 

There are only two ways, in which heat can be made to 
move in one direction through any given body, we will 

suppose a wire A ^ ^ ^ B ; one is the application of 
a superior temperature to B, sausitig the heat to move on 
towards A by the conducting power of the wire, and the 
tendency of the caloric to establish an equilibrium ; the 
other is, to reduce the temperature at A, and thus cause a 
partial vacuity offbeat, which must of necessity be filled 
ppbya fresh, quantity from toward a?, which will receive 
again a fresh ^uppl^ from towe.rd and that from towards 
Zf &c., and by this means induce a current of heat from 
B to A, till an equilibrium is established. It is upon this 
principle, the filling up of partial vacuities of heat (if I 
may be allowed the expression), that the rational explana. 
tioQ of the phenomenon in quesCion can be grounded. Fqct 
puts this sufficiently beyond a doubt, and it now rcmituui 
fo show how it is effected. 

It will scarcely be necessary to mention in this places 
that, when a particle of beat impinges upon a plane re, 
fleeting surface, it is thrown off tn svn an|le equal to that 
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vith which it is thrown upon it. Now, on the contrary, 
if a cold body, Fig. 5, PI. 9, be brought near a plane 
reflecting surface, as particles of heat are entering into that 
body in all directions from the surrounding air, some par« 
tides of heat must be entering into it in the direction o by 
consequently the point a of the reflecting surface must be. 
come cooler, or, to use my former expression, a racuity 
of heat will be there formed : now it may be demonstrated, 
that this vacuity or space will not be supplied by heat moT- 
ing in the direction xa^ or 2 a, but will be supplied 
by heat moving in no other direction than ca, which heat, 

Striking against the point a, will be thrown off into the 
body b ; the angle cad being equal to the angle bacy and 
bodies will move in the direction in which they meet with 
the least resistance; for if heat were to come from any 
other direction but c a, it would not be reflected towards 
the body by but elsewhere, and consequently, to join tho 
current of heat a by it must again change its course, lleiico 
it follows, that, when a cold body is brought near a plane 
reflecting surface, in proportion as the surrounding air be* 
comes cool, heat will enter into that body in right lines 
tending to its centre; the plane reflecting surface will have 
its temperature lowered, and particles of heat will strike 
upon every part of it in such directions, as to be thrown 
off in right lines to the cool body. 

The application of this fact to the explanation of the This nppiieiUo 
phenomenon in question will be readily. perceived, subsfi- 
tuting concave reflecting surfaces instead of plane ones : 
the heat enters into the cold body placed in the focus of 
one mirror (B. fig. 6) from the surrounding air in a)! di- 
rections, consequently every point of the surface of the 
miri^or, a, by c, J, &c., becomes cooled, and those points 
can only receive a fresh supply in parallel rays, in a direct 
course from the opposite mirror, because only such rays 
(striking again^ so many imaginary tangents o, by Cy d, of 
that mirror) can be thrown off towards the body B ; the 
opposite mirror therefore becomes cool, and for the same 
reason the whole surface of it must be supplied by heat from 
thermometer T, which consequently must become cooler 
tlkan a body placed any where in its neighbourhood. 


If 
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aA^AN0E IrlNTtL. 


' If 70 U think proper, m insertion of tlui oxploaatioa ia 
your Talufiblc Journal will greatly oblige, 

. Sir, ' 

Tour most obedient^^ifirrant, 

OU Broad Street, JOHN MARTIN. 


1808. 


VI. 

^BeecripHon of a Balance Level, useful for tiling out Land 
for Irrigation^ for Roads, and other Purposes* BpMr* 
Richard Drew, of Great Ormond Street 


SIR, 

Balance level tll^REWITH you Will receive a Balance Level, of my 
ing^and wate™ invention, wMch I have satisfactorily used on several gentle- 
inglaad. men’s estates in Devonshire, where I have been employed 
to drain and carry water to irrigate meadow land. I have 
made several for persons in that county, whose employment 
is to drain and irrigate land, and they have found it to an^ 
swer their purpose better than the spirit or water level, it 
being more portable and ready to the sight. 

I have lately used it on Mr. Satterley’s farm, at Hastings, 
to carry the water of his closes over several acres of dry 
ground. Dr. De^Salis, who has seen it, advised me to send 
it to the Society of Arts, &c., that they might judge of ife 
merits. 

I am. Sir, 

Your obedient Servant, 

RICHARD DREW. 


Eeplonation of the Method of using thg Instrument* 
Method of Set it on a triangular staff, and point it at the object staff, 
usuigit. which is held by another person at a distance; move the 

level on the joints until the inner tube plays cl^r within 

« 

* Trans, of tbe 'Sodety of Art. for 1807, p. SS, Ttu Sodetv 

Toted Mr. Drew ten for Utis ioveatiQo, 

a* 
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BALANCE LEVEL. 


tlie outer tube. Look through the sights, and observe the 
object staff which the person holds,, let him move the slide 
on the staff, until you see the hair cut the middle of the 
slide, on which there is a black line ; then turn the level 
round, look through the sights, and see if the hair cuts 
the middle of the slide as before ; if it does, it will be level ; 
but if there be a difference in both ends, the person who 
holds the staff must set the slide to half that difference. 

Vou are then to adjust the level by turning with a key the 
screw, which moves the balance contained in the bottom of 
the inner tube. 

Certificates from Mr. J. W. Gooch, Mr. Charles Lay* I* used with 
ton, and Mr.. Benj. Holmes, testify, that they have seen in 
use the level invented by Mr. Richard Drew, and that the 
business is done by it with accuracy and dispatch. 


Jleffirence to the Engraving of Mr. Richard Dret»*i Balance 
Level. Plate X, Fig. 1, 2, S, 4. 

Fig. 1. The balance level, mounted on a ball and socket The instrument 
joint, with a tube, o, to fix on a stand. described. 

Fig. 2. A section, h hoc two tubes of tin, which slide 
on a short tube, d d, placed in the middle, and haring an 
iron wire soldered round it to, stiffen it, and to serve as a 
shoulder. 

e e Two eye pieces, with glass in both, one at each end, 
and sliding into the tubes b and c. 

ff The balance level, hanging by a sort of staple g, or 
a point fixed upright on the middle of the bar h (shown in 
Fig. 3), which is fastened across the tube d. 

i i Two eye pieces sliding into the ends of the level//, 
and having a narrow slit horizontally across the middle, 
with a hair before each, shown'by the dots hh. 

k An adjusting screw, which acts by drawing the piece 
(which moves ,,ia a dove-tnil slide), {n one end of the 
tube. 

n The key-hole through which the screw is turned. 

Fig. 4. An end view of the case and level, showing tho 
aye pieces i and e, one within the otbert 


Vll. Account 
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VII. 

V/ a new Method of rearing Paulirgio ^dngntt^, 
Sy Mrs. Hannah D’Otley, of Sion ffiU^ near North* 
aUorton^ Yorkshire’^. 

SIR, 

SaSod^^^T^ BEG leave to communicate a most desirable method of 
ing poultry. rearing poultry, which I have proved by experience; the 
economy and facility, with which it may be performed, 
would, if generally adopted, lower the price of butchers’ 
meat, and thereby be of essential benefit to the community 
at large. I keep a large stock of poultry, which are re.. 
Fosd. gularly fed in a morning upon st^med potatoes chopped 

small, and at noon they have barley ; they are in high con- 
dition, tractable, and lay a very great quantity of eggs. 
Poultry house. In the poultry yard is a small building, similar to a pigeon 
cote, for the hens to lay in, with frames covered with net to 
slide before each nest; the house is dry, light, and welt 
ventilated, kept free from dirt by having the nests and walls 
white-washed two or three times a year, and the floor 
Breeding. Covered once a week with fsesh ashes. When I wish to pro- 
cure. chickens, I take the opportunity of setting many hem 
together, confining each to her respective nest ; a boy at- 
tends morning and evening to let any off that appear restless, 
and to see thait they return to their proper places. When 
they hatch, the chickens are taken away, and a second lot 
of eggs allowed them to set again, by which means they 
Bearing chick- produce as numerous a brood as before : I put the chidkons 
into long wicker cages, placed against a hot wall at the 
back of the kitchen fire, and within them have artificial 
mothers for the chickens to run under ; they are made simi- 
lar to those described by Mofisteur Reauqinr, in his^rf dk 
fatre iclore et d^elever en foutes Soisons des Oiseaux doeeoe^ 
iiquesde ionies Espices^^* in two volumes, printed at 
Artificral mo- Farii, 1751. They are made of boards about ten inches 

ther. ^ 

* Trans, of the Society of Arts for 1807, p. S4. The silver 
medal was voted to Mre. lyOyley. 
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broad) and dftoen inches long, supported by two feet in 
the fronts four inches in height, and by a board at the back 
two inches in height. The roof and back are lined with 
Iambus shins dressed with the wool upon them, llie roof 
is thickly perforated with holes for thoheated air to escape; 
they are formed without bottoms, and hare a flannel cur- 
tain in front and at the ends for the chickens to run under, 
which they do apparently by instinct. The cages are kept Ciget, 
perfectly dry and clean with sand or moss. The aboTO is 
a proper size for fifty or sixty new hatched chickens, but 
ap they increase in size, they of course require a larger 
mother. When they area week old, and the weather fine, Airing, 
the boy carries- them and their artificial mother to the grass- 
plot, nourishes and keeps them warm, by placing a long 
narrow tin Tessel filled with hot water at the back of the 
mother, which will retain its heat for three hours, and is 
then renewed fresh from the steamer. In the erening they 
are driven into their cages, and resume their station at the 
hot wall, till they are nearly three weeks old, and able to 
go into a small room, appropriated to 4kat purpose. The 
room is furnished with frames similar to the artificial mo- 
thers, placed round the floor, and with perches conveniently 
arranged for them to roost upon. 

When I first attempted to bring up poultry in the above Numbert^ lo.st 
way, I lost immense numbers by too great heat and suffoca- an^close- 
tion, owing to the roofs of tfaemothgrs not being sufficiently ness, 
ventilated, and when that evil was remedied, ;I had another 
serious one to encounter; 1 found chickens brought up in 
this way did not thrive upon the food I gave them, and many Food, 
of them died, till I thought of getting coarse barley-taeal, 
and steaming iMill quite soft The boy feeds them with this 
m|d minded potatoes alternately ; he is also emplbyed rolling 
bp pellets of dough, made of coarse wheat flour, which ho 
throws to the chickens to excito them to eat, thereby cans- 
ibg them to grow surprisingly. 

I won making the above experiments in tiie summer for In two months 
about two months, and during that time my hens produced r®*"^®*** 
me upwa|ds of five hundred chickens, four hfindred of which 
{ reared fit for the table of market. I used a great many 
Ihhde into pies for the family, and fqundflieni cheaper than 

* butchers* 
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Might be sold batchers* meat Were I situated in the neighbourhood of 
Si M ehe? ^ I^ondon, or any rery populous place, I am confident I could 
butcheis’ meat make an immense profit, by rearing difierent kinds of 
poultry in the abore moAod for the markets, and selling 
them on an arerage at the price of batcher’s meat. 

X child might A young person of twelre or fourteen years of age might 
timitf^rin a ^ season some thousands, and by adoptiog a 

season. fence similar to the improred sheep-fold, almost any nnm- 

ber might be cheaply reared, and with little trouble. Hens 
kept as mine are, and haring the same conTenicnces, will 
^rodnce's?*^''* readily set four times in a season, and by setting twice each 
^ckens ji year, time, they would produce at the lowest calculation, eighty 
chickens each, which would soon make them very plen^ 
tiful. 

If this information should be so fortunate as to merit the 
approbation of the Society, I shall consider myself highly 
honoured, and my time as having been usefully employed* 

1 am. Sir, 

^ Your most obedient Servant, 

HANNAH D’OYLEY. 

Farther account most convenient sise of an artificial mother for forty 

of. the mode of or fifty young chickens is about fifteen inches long, ten 
naiuginc them, two at the back ; it is placed 

in a long wicker cage against a warm wall, the heat at about 
eightydegreesof Fahrenheit’s thermometer, till the chickens 
are a few days old, and used to the comfort of it, after 
which time they run under when they want rest, and acr 
quire warmth by crowding together. I find it advisable, to 
have two or three chickens among them of about a week old, 
to teach them to peck and eat The meat and water is givcu 
them in small troughs fixed to the outside of the cage, and 
a little is strewed aloi^; froip the artificial mQther> as a train 
to the main deposit. It would have ^ven me great plea* 
sure, to have been able to send a spedmen of my snpeilor 
feed and management, if the season had been rather more 
advanced, for I think it is not possible for tnrkies aii4 
phickens to weigh heavier, to be wUter; or altogetiker ^ter 
fed titan nine are* 
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After a certain age, they are allowed their liberty, IWing 
chiefly on steamed potatoes, and being situated tolerably 
secure from the depredations of men and foies, are per* 
mitted to roost in trees near the house. 

According to your request, I herewith send yon a rough* Appantus 
sketch of the apparatus I use, which probably will con* 
an idea of the business, and not be too complicated for 
persons employed in poultry yards, fully to understand; 
but to prevent trouble and prejudice in the first onset, I 
think it necessary to remark, that if the chickens do not 
readily run under the artificial mother for want of some 
educated ones to teach them, it will be proper to have the 
curtain in front made of rabbit or hare skin, with the for 
side outwards, for the warmth and comfort to attract them, 
afterwards they run under the flannel oites, which are pre* 
ferable for common use, on account of cleanliness, and 
not being liable to get into the mouths of the chickens. 

1 have had great amusement in rearing poultry in the 
above way, and if my time was not occupied with my chil. 
dren and other family concerns, I should most assuredly 
farm very largely in poultry. 

Reference to the Engravings of •Mrs. D^Otfley*s Method of 
breeding Poultryj Plate X, Fig. 5, 6, 7. 

Fig. 5. The apparatus called the artificial mother, withdescribini. 
a curtain of green baize in front and at each end, and holes 
through the top to allow the circulation of dir. 

Fig. 6. Another view of the artificial mother, but with- 
out the curtain, in order to show its sloping direction, and 
interior lining of woolly sheep-skin. 

Fig. 7. A wicker basket four feet long, two feet broad, 
and fourteen inches high, with a lid to open, and a wooden 
sliding bottom similar to a bird cage : the artificial mother 
is shown, as placed within it. * 

O. A trough in front to hold food for the chickens. 

Remark. 

As the cheapness with which fowls can be reared in this 
way is an object of primary consideration, it is to be re- 
gretted, that Mrs. D’Oyley has not added an account of 

the 
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tfca quantity of food consumed bjr a certaiii mimba^ ot 
dikkens in a gi?en tiinoi as on this mutt depend the price at 
^kichAhey could be sold^ add the profit thftimigkt ke made 
of them. This would haro been otteadcd with another nd* 
Wiiafe^ it would hare been a guide with respect to the 
quantity of the different kinds of food, with which the 
chicdieas ought to be snppKed in the eererld Stages of their 
growth, to those who hare not boen in the habit of rearing 
poultry; and tiiis must necessarily hO tilt case with many 
persons in the ricinity of London in particular, to Whom 
the adoption of Mrs. D’Oy ley’s plan might be rcry desihtble. 
Mrs. D’Oyley does not lay whether the turkeys she men. 
tioiis were reared in the same way* 


VIII. 

Communication from the Right Hon. the Earl of Fife, 
relative to his Plantations** 

SIR, 

Wants above I request yon will lay this letter before the Society for thO 
jear. ' Encouragement of Arts, &c. as I feel it my doty to con- 
▼ey any information to them, respecting my phmtatifMis,’ 
from the gratefal sense of the hononr they hare done me< 
I hare continued every year, since I last wrote to the 
Society, to plant above one hundred acres : my plantations 
now, in the counties of Banff, Aberdeen, and Murray, 
Trees should amount to about thirteen thousand acres. I have always ro- 
ly prSorS!""* commended to planters to be very sparing in pruning trees. 

1 have the pleasure to observe^ that on the highest grounds 
in J)aff.House Park, even where exposed to the, sea, by 
cutting down firs and otilwr trees, where ffiey interfelv witii 
Oak*. each other,' the oaks and other 4dose.graiiMd timber 

trees rise vigorous and healthy, and wW he very valuable, 
the oaks in particular. The silver fir and larch also grow 
to a great size. I was under the necessity of cutting down 
two silver firs and larches, where they pretented the 
growtii of odwr trees ■ <1 diMeCtd (imm to be jawedbp— The 
boards of Ac bwch have been ittade into tables, and ate 

Trans, of the Society of Arts ibr 1807, p. 1. 

very 
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my.haiukomie* Thoie of the ailTar fir harh beta ttsifi el siiter Hr 
flooring to two rooms in Delgaay Castle, whore the fir had P^hs. 
decajed, and are remarkatfly white and finely 4»eliihed, 

The trees in question were about forty years old. • ^ 

There wan a tery high wind the fi5th of Decetaher Ihst, Dimensions of 
which blew down a great many trees upon my estate. Par^ ^ 

ticularly a silrer fir in the woods on the low grounds neat 
Duff-House, which appeared to be well sheltered. It bras 
planted by me in tbe year 175d, and had a most Venerable 
appearance. The dimensions were as follow, as atlestad 
to me, tIe. 

Ft. In. 

Length of the trunk from the surface of the 
ground, until divided in five limbs * -70 

Girth at surface of ground « • • 9 7 

Girth immediately below where the limbs set off 8 
The five limbs are all of the same height, except 
No. 1, which divides into two branches before 
it reaches the top. These arc only a few inches* 
shorter than the others, which are 4S feet fi 
inches from where they leave the trunk, the 
length of which is 7 feet, therefore, when added 
together, the height of the trqe, it . - 49 6 

No. 1. Measure of girth where it sets off from 
the trunk - - - - - - B8 

And at the distance of 8 feet divides itself into 
two large branches. • 

No. Grifth where ft sets off from the trunk 4 0 
And at the distance of 23 feet 4 inches from 
Starting, measures 2 feet. 

No. 3. Girth at starting .... 3 iO 

Thh, and fee two other branches, No. 4 and 
5, gradublty decrease toinrds the top. 

No. 4. Girth at starting from trunk • « 3 7 

No. 5. Gif rth at ditto ditto • - . - * 3 3 

The tree alluded to has a great deal of wood in it, which 
I have ordered to be manufactured for different purposes. 

There are pineaster larger, but their wood I conceive not Fineast(*r 
to be so fi^n;. XU wiil tT 5^ STC well-fenced. 

Little 



VlAKTATtOKS Or^TXMBBR TEEE*. 

LitUe trouble ii occasioned by keeping the feaees in rapaii^i 
I do Hot recommend the planting of acorns^ , but rathef 
procure them from nnrseries, at two or three years old. 
^k^iing I think seedling larch thrives best when planted in moors^ 

and this al;o thins the seed beds^ from which so many may 
be taken ai^ transplanted into nurseries, and planted out 
the second year after. . 

Scoidi firs. I raise very few Scotch firs, as I buy ther from nursery- 
Hacd woods, men, at ten^pence per ISOO. ^ l^ontinue to have nurseries 
of all the dir rent hard woods. . .near my plantations, and 
which I find answ r bftte Wi s»rw. purchuaed from 
nurserymen. In general the} ; p^ > too near each 
other in their nur.^ries, and not bein^ ta i tir^e, thi 
roots are seldom so good, ./hich T ^hxAm, hute stated in my 
former letters* ' 

I am, Sir, 

Your most obedient humble servant, 

FIFE. 


IX. 

Remarks on the Advan agf,o der* id from Plantations of 
Ash Ti^es, b;' Ds^vyn Day, jBsjr, of fVestmhilly near 
Rochester 

Formeraccount In the first volume of the So . iy’s a ransacdons for 1789, 
aL page 109, will be four % detailed account of the experu 

ments which Mr. Day had made to the years 1779 and 1780 
in planting Ash trees ; the present account points out their 
6ttbseq[uent management. 

Mr. Day has deposited with the Society a mipute account 
of the expenses to which the following statements reftTf 
and which may be inspected dt the Society^! house* 

♦ Abridged from Trans, of Society of Arts for 1807, pi 4. 
The silver medal of the Society was voted to Mr. Day. 
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SIR, 

If you think the following information, relative to my 
plantations of ash trees, likely to be of advantage to the ^ 

public, 1 wish to lay it before the Society of Arts, &c. 

The Rewards I received from the Society have stimulated StimuUted to 
ine to exertions in this line, and 1 have been very successfiKI. r^wai^s/ro^ 

I have declined all business but that of raising ash trees for theiocmy. 
my own amusement, aud for improvement of uic landed in- 
♦♦ terest ; and I flatter nsyself, that I know it as well as any 
man in the kingdom. 1 am so certain of the success at. 
tending ash plantatio "9, that I am willing, on landed se- 
curity being given mt, Iva.ice any sum as far as thirty 
thousand p(»unv.s, on Aiaving the execution of such improve- 
ments under my own inspection, either jointly, or on the 
owner’s account. 1 have travelled over a considerable part 
of England, and was sorry to see such a waste tract of land 
as Bagshot Heath, when I know it might be improved by Bagshot hetth 
cultivation or planting, as has really been done at Farnham, 
and many other commons in the kingdom. Where there 
are, at present, w ild or uncultivated woods, I would re- Wild or un« 
commend to grub up the old wood, and either put the land 
in tillage, or plant properh^ with fresh wood, which 
would produce four times as much both in timber and uii. 
derwood. 

1 have. made from the underwood of some of ray planta- Profit of phn- 
tions 94/. per acre, at only ten yr^ars grdwth, and I am 
now falling some plantations, of which the underwood 
alone will produce me ISOL per acre, exclusive of the.ex-. 
pense of falling. It cannot be expected that noblemen or 
gentlemen, brought up in expectation of possessing large 
estates, can have a knowledge of improvements like the 
executive man, and they are deterred from them by the im- 
positions they meet with in 'attempting their execution. 

Few servants will exert themselves properly in improve. 

ments without having an interest in^H themselves: But my 

plan is no speculation ; I know firom long experience it 

will yield an ample profit to tiie persons who engage in it 

with attention. Wlien the plantiitions are once put in Valuable per* 

bi^, they require but little tp be done afterwards, and, 

VoL» XX. SuPFLensiTT. S A therefore^ '*** 
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therefore^ are good estates for parents to give their female 
children, as the wood will always find its ?alue from the 
buyers, avhen ready for falling, without any trouble or ei- 
pense to the owner. 

I am. Sir, 

Your obedient servant, 

DAVID DAY. 

* 

Statements and Mr. Day next proceeds to a detailed account of the ex- 
profits. penses and receipts on various plantations, of the profits 

from which the following is a summary. 


S acres in 

30 years produced a clear profit of 

135 

1 

B 

- 


254 

1 

4 

If - 

20 

121 

16 

3 

7 - 

10 

88 

14 

9 

6| . 

22 

108 

1 

10 

1 

X - 

24 

27 

11 

2 

5 . 

23 

501 

2 

7 

i - 

24 

19 

14 

5 

2 . 

10 

23 

19 

3 

2 • 

25 

59 

18 

11 

i - - 

28 ..... 

73 

8 

1 

11 - 

19 - ' . 

56 

8 

9 

6 . 

23 

56 

6 

9 


These 6 acres were planted w ith ash and chesnut; and 
the 11 acres mentioned in the preceding line were in the 
hands of a fairmer as a tenant, whose cattle, being per- 
mitted to graxe among the plants, did them much damage. 

Method of The following is Mr. Day’s method of raising ash trees, 
given in his own words. 

Methods of raising Ash fTrees, 

Choice of seed. » I carefully procure, from good straight well-proportioned 
ash trees, the ash keys, as they are commonly called, or 
pods containing the seed, betwixt Christmas and the middle 

Keepingit. of February. Having, as soon as the ash keys arc collected, 
prepared a hole in the ground, about three or /qur feet 
deep, I lay a bed of sand, a few inches deep, at the bot- 
tom of tile holes npoa that I place a layer of ash keys, 

about 
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about two inches thick ; these 1 corer with sand about the 

same thickness, to preserve the keys from heating, and 

then proceed with alternate layers of the keys and sand till 

the hole is full. They are suffered to remain in this state * 

till the beginning of the month of March of the following 

year, when they should be taken out for sowing. The Sowing. 

keys will ’be found in a swelled state, ready for vegetation. 

The land being properly prepared, drills should be made in 
it as for sowing pease, and the keys laid regularly therein, 
and covered up with earth. 

In about six weeks the young plants will appear above Hoeing, 
ground, and should be kept perfectly clear from weeds by 
hoeing. * 

In the month of March of the next year they should Planting out. 
be planted out in rows, a foot wide, and the plants placed 
three or four inches asunder in the row. In this state they 
are to remain for two or three years, when they Will be in 
a proper condition for planting out into the land, where 
they are to remain. 

For planting out where they are to remain, the. laud be- Final planting, 
ing previously well ploughed the preceding autumn, and a 
good loamy soil, not too wet or stiff, the ground is to be 
opened by the plough into driNs about two feet apart, and 
the plants placed in each other drill or row, so that the 
rows of ash are four feet apart, and the plants in the drill 
two feet asunder. The drills should be 10 or 12 inches 
deep. A man, who sets the plants, placd^ each ui}right in 
the drill, draws the earth to it with his foot, and treads it 
well in. Where a plant with a larger root than common is 
found, the man with a small hoe or pricker makes a hole 
within the drill, a little deeper than usual, to hold the 
plant, but this is not often necessary. 

% A statute acre will contain 5400 ash plants, and one man 
can plant 1000 ow 1200 plan& in a day. 

The intermediate row between the plants may be either 
set with beans or potatoes, or may be left open advantage- 
ously to serve as a drain to keep the young plants dry. 

In ttte second year the plants should be stubbed, or cut Stubbing tie 
close to the ground with a bill^ the produce serves forF^*^^’ 
bavins or fire wood, and pays the expense of rent and cut- 

2 AS ting 
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PLANTATIONS of ASM TRKBS. 

ting, ffrom the stubs thus left in the ground the regulsf 
crops of ash are produced, and are fit for falling etery ten 
years. • 

The ash plants are usually fallen betwixt Christmas and 
March, and the wood sorted into poles of three denomina- 
tions ; viz. best, second, and third hop-poles ; beside 
stakes, edders, and bavins. The bavins will .amply pay 
the expense of falling. The best hop-poles are worth, at 
present, forty shillings per hundred, the second quality 
twenty.five shillings, and the third ten shillings. Stakes 
and edders are about two shillings and sixpence the 
hundred. 

When the plants remain uncut for twelve or fourteen 
years, the ash plants are fit for other purposes, such as 
wood proper for wheelrights, and broad hoops for coopers, 
beside hop-poles, &c. as before-mentioned. 

When the plants have been two years In the nursery beds, 
and ready for planting out, they are worth from six . 
shillings to ten shillings the hundred according to their 
quality.. 

The ash plants I raised from 1763 to 1778, were 442484 
I raised and sold from 17';^8 to 1807 - 156320 

I have now ready for sale . • • 126095 

Total of plants I have raised 724900 

1 will engage, provided the land is prepared by my direc* 
tions, to plant ash for one third less money than by any 
other mode of cultivation yet known ; and for all plapts 
that die in such a case, provided they are in new plan- 
tations, 1 will give plants gratis to replace them the suc- 
ceeding year. 


X. Chemical 
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Chemical Examination of a Sparrjf Iron Orcj seA to Mr, ^ 

Guyton bg Bergman. Bp Mr. Collet-Descotils *. 

The analyses of iron spar, that hare been lately pub- Recent tnaiyi^ 

lished, hafing exhibited results considerably different from comndtetory le 

those obtained by Bergman, it was to be wished, that some Bergman's. 

of the species on which that celebrated chemist had operated 

might be subjected to a fresh examination. In fact this was 

the only method by which it could be known, whether these 

differences arose from the composition of the ores them- 

selres, or from mistakes in the analysis. Mr. Guyton, 

who had received from the Swedish chemist a small specimen 

of the very ore, that had been the principal subject of his 

examination, having the goodness to break off some pieces a picea of tht 

from it, and entrust them to me to analyse, I have 

the task with all the attention I could possibly pay to It. 

The small quantity of iron spar 1 had at my disposal, it 
being only 388 cent. [60 grs.], and the method 1 employed, 
not allowing me to ascertain the proportion of the volatile 
principles, 1 confined myself to the investigation of the 
nature and quantity of the fixed; and 1 conceive it ncces. 
sary, to relate at large the means 1 employed, that the che- 
mical reader may be enabled to judge of the degree of con- 
fidence to be placed on my results ; previously giving a brief 
description of the specimen on which I opefated. 

Its specific gravity, taken by Mr. Guyton, was 3*693. Its physical 

Its colour was brownish yellow. , charactw^ 

It was scarcely translncid. 

Its crystallization was a little confused : its laminae very 
small, and a little twisted. 

This ore, reduced to powder, was dissolved with elTcr- Dissolved in 
vescence in sulphifiric acid diluted with water ; and I took *'**P*'““*^ 
care to employ no more than was necessary, so that the li. 
quor was without excess of acid. Some insoluble matter re- 
mained, weighing 1 decig. [1*544 grs.], which was found 
to be silex. 


* Annsles de Chemici Vol. LVIIIi p. 149, 
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Evaporated and The solatiofi^ on several succcssiye eyaporationS) aiTord- 
redissLoved. crystal^ of green sulphate. Only a few small scales of 

sulphate of lime were formed. The last portions of liquor, 
affording no more crystals, were added to the crystals that 
had been separated, and the whole diluted with a quantity 
' of water more than anificient for their complete solution. 

Splphiuetted Water of sulphuretted hidrogen occasioned no precipitate 
hidrogen added. In solution: it merely destroyed its transparency, as is 
the case in solutions of iron that contain but a small quantity 
of red oxide. 

Precipitated by The hidrosulphuret of ammonia, afterward added, oc- 
casioned a very copious black precipitate, which was sepa^ 
rated by the filter, and washed in cold water. 

Precipitate dis- The precipitate detached from the filter was treated with 
regia^ regia. I neglected to burn the filter, and treat the 

* ashes in the same way, which may have occasioned a little 

loss of the metallic principles ; for this very fine precipitate 
’ easily insinuates itself into the paper. 

Solution de- The nitromuriatic solution diluted in water and filtered 
«rbonate^^ was decomposed by saturated carbonate of potash. The 
potash. ferruginous sediment was redissolved, while still wet, by 

weak acetic acid, and by successive evaporations the ace- 
tate of iron was entirely deefomposed. The sediment, col- 
Jpctcd on a filter, was dried with a red heat, and weighed 
188 cent. [59 grs.]. The colourless liquor, separated by 
fhe filter, was decomposed by saturated carbonate of pot- 
ash ; it did not 'become turbid, and it was added to that, 
which arose from the decomposition of the nitromiirialic 
Solution. From this carbonate of manganese was soon 
thrown down by boiling, which, when washed, and dried 
at a red heat, was converted into brown oxide, and weighed 
7 cent. [I'OSgr.]. 

Ovahte rti am- The liquor separated from the metallic precipitate ob- 
ntinia added. hidrosulphuret of ammoniac was mixed with a 

small qiiantity of oxalate of ammonia, which did not occa- 
sion in it any sensible precipitation. On evaporating aftcr- 
itard, a white sediment formed, which was separated. This 
. sediment, heated in a small porcelain capsule, burned with a 
blue flame, and left a residuum, which, after being heated 
red hot, was found to weigh 2 cent. gr.J. It had 

aft the characters of lime. 

The 
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The clear liquor was then eyaporated to dryness in a pla. Solutmn m- 
tlna crucible, and the residuum heated red hot. The ani.{|g^^^4d hot 
moniacal salts being expelled, there remained a fait of the 
weight of 21 cent. [3*243 grs.], which was sulphate of • 

magnesia. This quantity of 21 cent, gires at least 77 milli. 

[1*189 gr.] of earth, supposing the crystallized sulphate to 
contain 19 per cent of base; for that which has been heaU 
ed red hot must have lost some of its acid, and it is neces- 
sary to add a little to the solution, to make it crystallize. 

On reducing the products above-mentioned to hundredth 
parts, we shall have 

Fragments of quartz - - . 2*58 Componeivt 

Red oxide of iron - - 48*45 l***"^®* 

Brown oxide of manganese - - 1*80 

Lime ----- 0*52 

Magnesia - - - - - 1*98 

55*33 

The remainder is carbonic acid, water, and loss. 

From this result it appears, that Bergman did not 
amine with sufficient care the nature of the earthy princi- 
ples contained in the iron spars he analysed ; and it is very 
probable, that he examined other ores, in which magnesia 
was contained in still larger proportion, and mistaken by 
him for lime*. 


XL 




ChemicH^Exammatwn of the Alum Ore of Tolfa, and the 
Earthy Aluminous Schist of Freyenwalde* By Mr, 
Kl-aprotii +. 


Alum, a substance so indispensable in dyeing and se- Alum an aitffi" 
veral other art^ is a triple salt, composed of sulphuric 
acid, alumine, and potash, with an excess of acid. It is 


* In the last number of our Journal, p. 314, an analysis of two 
varieties of iron spar was given, which comoborates the fact of 

magnesia having been mistaken for lime. 

t Journal des Mines, No. 117, p, 179. First published in the 
Berlin Chemical Journal, vol. VI. 
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Natbe. 


At Cape 
Miseno. 


Alum of the 
ancients. 


First made in 
the Levant. 


obtained from various earths and stones, , which contain tho 
elements necessary to its formation in a more or less perfect 
state, and are included under the name of alum ores. Thus 
the alum of the shops is an artificial production. 

Nature it is true presents us with alum completely formed 
in some volcanic countries, but it is in so small a quantity, 
as to be altogether insignificant compared with the great 
demand for it. Among the native alums of volcanic coun- 
tries that of the alum grotto at cape Miseno, near Naples, 
is particularly to be distinguished. This is continually 
efflorescing on the inside of the cavern in small tufts, com- 
posed of little, short filaments of a silky lustre, sometimes 
intermixed with granular crystals. From the results of my 
examination, which have been published some years, it is 
well known, that the greater part of this native salt is a, 
perfect alum, that is to say, it has from nature not only 
the sulphuric acid and earthy base, but likewise the third 
essential constituent principle, potash. 

It appears, that the alum we now use was nof kqown to 
the ancients; and that the alumen of the Romans, as well 
as the of the Greeks, was a native sulphate, arising 

from the decomposition of pyrites, and consequently not 
differing from their mis^ and^soty. 

The art of extracting and preparing alum came to us 
from the Le\ant. The most ancient of the alum works 


known to us is that of Rocca in Syria, now called Edessa; 
Fpchalpm. whence the term alumen Rocc/e, vulgarly rock alum. All 
the alum used in Europe in the middle ages was brought 
from the Levant. • 

btroduced into In*the fifteenth century some Genoese, who had learned 
in the Levant the mode of fabricating it, were fortunate 
enough tp discover ores of it in Italy, and to extract it 
from them. John of Castro is recorded in history as the 
Holly first, who discovered the ore Of Tolfa. this discovery 

luminous |,g ^^5 led* by the large quantity of holly growing there; 
as he had observed in the Levant, that the mountains from 
which alum was taken there were covered with tbjis shyub. 

The manufactures of this salt succeeded so well and so 
yieedily in Italy, that pope Julius II j^rohibited its impor- 

Utioiff 
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tation from the Levant, because It annually drew«large sums 
of money to Turkey. This prohibition increased the 
prosperity of the Roman alum works. • 

The following is a brief account of the method employed Method oP 
at Tolfa, near Oivita Vecchia. The ore is blown up with^oifaj* '' 
gunpowder: it is separated from the pieces of the rock, 
that adhere to it : it is calcined in furnaces, nearly in the 
same manner as lime is burned ; in six or seven hours, being 
sufficiently calcined and friable, it is taken out, and laid on 
pavements of a long shape, surrounded with walled trenches: 
on these it is laid in heaps of a moderate height, which are 
watered for forty days wdth water from the trenches. The 
ore being thiis decomposed, it is boiled, in large caldrons; 
and when the water is saturated to a certain point, it is 
poured into the crystallizing pans ; where, after it is cold, it 
deposits the alum in large crystalline masses. 

Alum is obtained in a very different manner at Solfa- and at Solfatw- 
terra, near Puzzuola. Here nature acts synthetically. 

Fumes pregnant with sulphurous and sulphuric acid are 
continually issuing from little crevices in the volcanic soil of 
this place, the former of which deposit a concrete sulphur ; 
the second gradually penetrate the ancient lavas, which are 
of an argillaceous nature, combine with their aluminc, and 
thus form an alum ore, which afterward affords by lixlvia- 
tion and crystallization a very pure alum. 

Ill the sixteenth century the art of fabricating alum Introduced into 
spread into several parts of Europe; aftCM it bad been dis. 
covered, probably by accident, that various sorts of argil- 
laccous schists, impregnated with carbon or bitumen, and 
subsequently termed aluminous schists, would furnish alum 
when properly treated; and the alkali, which did not na- 
turally exist in them, was added during the process. The 
first works of this kind established in Germany appear to Germany, 
have been those Commotnu in Bohemia, and Schwensai 
in Saxony. 

Subsequently, that is in the beginning of the last century, Manufactory al 
an alum manufactory was commenced at Freienwald, Jn 
Brandenburg. At present it belongs to the grand Orphan 
School at Potsdam, and furnishes annually four hundred 
tons of alum. 
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The aluipinous schists, from which filum map be obtaiaed^ 
must undergo a process preparatory to their lixtyiation. In 
the aluminpus schists properly so called, which are hard, 
of a stony texture, and contain a great deal of pyrites, the 
preparatory process consists in roasting. But for the softer 
alum ores, such as that of Freienwald, exposure to liie 
air is sufficient. When the ore is extracted from the mine, 
it is placed in large heaps, sloping to a ridge like the roof 
of a house, and left exposed to the open air for a year or 
more. When its decomposition, which is particularly pro- 
moted by damp air, is sufficiently adranced, it is distributed 
into long flat troughs, and , lixiviated. When the water is 
sufficiently saturated with the salts, which are sulphate of 
alumine and sulphate of iron, it is carried to the manufac- 
tory, and boiled in leaden caldrons, till the proof liquor 
taken out becomes on cooling a crystalline mass of the con- 
sistence of honey. Daring the long boiling of the lixivium, 
the greater part of the sulphate of iron is decomposed, the 
iron passes to a higher degree of oxidation, in which state 
so much of it caunot be dissolved in sulphuric acid, and it 
is deposited in the form of brown oxide. When the lixivi- 
um is sufficiently boiled down, it is carried to the settling 
troughs, and as soon as it has grown clear by standing a 
little, it is drawn off into other troughs, where it is mixed 
with the quantity of potash necessary for making it into 
alum. 

At Freienwald, as at most alum works, they use for 
supplying the alum with this potash the saline mass obtained 
from soap manufactories, where soap is made with an alka- 
line lie and muriate of soda, by boiling the spent lie to dry- 
ness. The muriate of potash contained in this salinQ mass 
is decomposed the instant it is mixed with the aluminous 
lixivium : the potash unites with the sulphate of alumine, 
and forms alum, which can nef longer con,^inue in solution 
in the concentrated lixivium, and is precipitated in the form 
of small crystalline grains, known by the name of alum 
meal. The muriatic acid, thus set free, lays hold of the 
oxide of iron, and prevents its falling down with the alum. 
Instead of the saline mass from the soap-makers, matters 
' containing sulphate of potash might be employed, as the 

residuum 
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rwidttum left after the distillation of nitric acid, glass gall, 

&c. The alum meal is washed with cold water, redissoWed Cryitalliaation^ 
afterward in a small quantity of boiling water, «and lastly 
drawn off into large wooden vessels^ where it is left to cry. • 

stallize slpwly. 

I shall now proceed to the proper object of this essay. Analysis 
namely, the chemicell analysis of the alum stone of Tolfa, 
and of the earthy aluminous schist of Freienwald. 

I. The Alum Ore of Tolfa, 

The alum stone of Tolfa in its natural state contains the Contains all the 
three essential constituent principles of alum, considered *’**^‘* 

as a triple salt ; sulphuric acid, alumine, and potash. The 
earth ill which it is found is probably of Tolcanic origin, 
and has been altered land whitened by the vapour of sul. 
phuric acid. In this it exists in irregular veins, and in no- 
dules. The harder and heavier it is, the richer in alum it 
is presumed to be. Some naturalists, as Monnet and Berg- 
man, have supposed it contained sulphur, which was after- 
ward converted into sulphuric aci^ by the process of roast, 
ing. ButDolomieu and Vauquelin have shown, that this Acid retdr 
acid is ready formed in the ore, which will be farther con- inth§ 
firmed by what 1 shall say. • • 

The alum stone employed in my analyses was of a pearl Physical rhane. 
gray, that is, gray with a violet tinge ; in amorphous 
masses ; dull, with a few shining points, or having very lit. 
tie lustre; of an unequal fracture approaching to' shelly; 
a little translucid on tiic edges ; hard, not adhering to the 
tongue, and heavy. 

A. Two hundred grains w ere strongly roasted in a small Roasted, 
retort with its proper apparatus. An aqueous liquor passed 
over, highly loaded with sulphuric acid, and accompanied 

with a smell of sulphurous acid, but without a particle of 
sulphur. The Iqjss of weight was twenty nine grains. 

B. Two hundred grains were gently heated, so .that the Water expel - 
loss of weight could proceed only from water expelled. 

This loss was six grains. 

C. Two hundred grains were reduced to fine powder, Fused with 
mixed with twice as much carbonate of soda, and the whole 
subjected to the action of a fire, at first moderate, but af- 
terward 
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tated by muri- 
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terward increased so as to fuse it. The mass when cold 
had the appearance of a white enamel. It was well pow. 
dered, muriatic acid poured on it to supersaturation, and 
evaporated to dryness. The residuum, mixed with water 
and diluted, left behind silex, which after being heated red 
hot weighed 113 grains. 

b. The muriatic solution was divided into two parts. Into 
one of these was poured a solution of muriate of barytes, 
and sulphate of barytes was precipitated, which after being 
heated red hot weighed 50 grains; indicating 16*5 grs. of 
concrete sulphuric acid. 

c. The other half was precipitated by ammonia, which 
threw down the alumine. This when purified, washed, and 
roasted, weighed 19 grains. 

D. A hundred grains of the ore were mixed with 200 grs. 
of crystallized nitrate of barytes, and heated red hot. The 
mass was pounded, mixed with water, and supersaturated 
with sulphuric acid. After evaporating till the saline mass 
was moderately dry, it w^as diluted in water, boiled, neu. 
tralized with ammonia, and filtered. The liquor being eva. 
porated, and the residuum heated red hot in a platina cru« 
ciblc, left seven grains of sulphate of potash, which in..i 
eluded four grains of pure potash. 

According to this 100 parts contain 

Silex 9 « 56*5 

Alumine ... 19 

Sulphuric Isold . ^ • 16*5 

Potash - • - 4 

Water - - •• .3 


These as ^iven These component parts are the same in kind as those 
by Vauquelin, found by Mr. Vauquelin, who gives them as follows; 

Silex - . • ■ ^ 

Alumine . ^ « 43*99 

Sulphuric add « « ir 25 

Potash . • • 3*08 

Water v • ^ - 4 
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The differetice between these analyses in r^erd td the re- differ in thoit 
spectiTe quantities of the sereral component parts must ^““******' 
ha?e arisen, no doubt, from a difference in the composition 
of the specimens. • 

il. Earthy Aluminous Schist of Freienzdatd. 

The mineral that furnishes the alum of Freienwald owes Wum ore of 
its origin unquestionably to the vegetable kingdom, and ap- vc^itaWc 
pears to be produced by an alteration of brown coal. It gin. 
forms a considerable stratum amid the alluvial formation at 
Freienwald, which is traversed by galleries for its extrac- 
tion. At coming out of the mine it is of a brownish black, 
tender or friable, and very slightly shining. Its fracture 
in the great is imperfectly slaty; in the small, earthy. 

When rubbed it takes a lustre inclining to that of wax. It 
belongs to that species of the argillaceous genus, that is 
designated in the systems of mineralogy by the terifl alum!- 
nous earth ( alaunerde ). This mineralogical term must not 
occasion it to be confounded with the simple substance 
known by chemists under the name of earth of alum ( alaun- 
erde)f and it is to prevent this mistake I here employ the 
denomination of earthy aluminous schist. 

Hitherto this mineral, as •wtU as the true aluminous Mistakenly snp 
schist, has been considered as a clay impregnated with bhinnun anli* 
tumen and pyrites. It is indeed true, that the earthy schists, pyrites, 
and still more those that have the consistence of stone, very 
frequently contain pyrites : but such oreswafford only a very 
ferruginous alum, and are consequently less fit for the fa- 
brication of this substance, than for that of vitriol. 

The following experiments, made on alum ores bf the The sulphur 
first quality, will show, that the sulphur contain is 
not combined with the iron in the state of pyrites ; but that with carbon, 
it appears to form a peculiar combination with carbon. 

A. a. A thoiysand grainsef the ore, in the state In which Jke ore bjilea 
it was extracted, were put into a phial with twenty ounces 
of distilled water, and boiled fo|^an hour; when the liquor 
was filtered off, and the residuum lixiviated. What passed 
through the filter was colourless, did not perceptibly change 
blue vegetable tinctures, and had a vitriolic taste^ 


6. Half 
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b. Half of this was decomposed by a solution of muriate 
of barytes^ and sulphate of barytes was formed, which^ 
after being heated red hot, weighed 23 grains. This pre* 
cipitate being separated from the liquor, prussiate of am* 
monia threw down another of prussiate of iron, weighing 
40 grains. 

c. To the other half oxalate of ammonia was added. It 
became a little turbid, and assumed a pale yellow colour, 
which probably arose from a small quantity of oxalate of 
iron. It then gradually grew clear again, a precipitate 
falling down, whicli, after having been heated red hot, 
weighed 2*5 grains, and was found to be lime contaminated 
with iron. 

Thus what ihc ore had yielded to the water, in which it 
the sulphates of consisted of sulphate of lime and sulphate 

determined. of iron, the proportions of which may be determined as 

follow!. A thousand parts of ore produced 46 parts of 

sulphate of barytes, which contain 15*18 parts of concrete 
sulphuric add. Of these 7 parts are required to neutral- 
ize the 5 parts of lime; and thus, including the water of 
crystallization, we may admit 1 5 parts of gypsum, or sul- 
phate of lime, in the ore. The 8*18 remaining parts of 
sulphuric acid with 8*5 parts of iron will give about 18 
parts of vitriol of iron at the state of decomposition. 

The ore bolUd B. Two hundred grains of ore, and 400 grains of dry 
with carbonj^e^ carbonatc of soda, were put into water, and boiled. The 

cipitated liquor when filtered was of a very deep blackish brown co- 

muriatic acid. lour. Muriatic acid was gradually poured in, which af- 
forded no indication of sulphuretted hidrogen gas; but^a 
muddy sediment was formed, of a blackish brown colour, 
and occupying considerable space, whiph, when collected 
on a filter and dried, weighed twelve grains. Heated in a 
platina crucible, it burned, without emitting any sensible 
smell of sulphur, and left behind one gr^in of white alu- 
mine. 

Ore digested in C. Two hundred gri 4 QS were digested in muriatic acid, 
nuriatic acid, rpi^^ slightest indication of sulphuretted hidrogen gas was 
not observable, either by the smell, or by holding against 
the mouth of the vewel paper, on. which I had written with 
solution of acetate of lead. The acid appeared to display 
' but 
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but little action on the ore* On pouring nitric acid on it Nitric acM 

drop by drop, nitrous gas was erolved, and the black co- 

lour of the ore changed to brown. The filtered solution 

was of a golden yellow ; and muriate of barytes threw and nujrt^ of 

down from it a copious precipitate. This, which was sul. ^"^*®** 

phate of barytes, being collected and heated red hot, weigh- 

ed 54 grains.' 

D. a. A thousand and two grains of the ore, not yet Ore distiUod, 
freed from the humidity it contains in the mine, were put and 

into a glass retort furnished with a pneuma to- chemical ap- cj rim retted hi> 
paratus. Two hundred and twenty cubic inches of gas were 
eyoWed,* which was a mixture of sulphuretted hidrogen gas 
and carburetted hidrogen gas. If a candle were brought 
into contact wi^h it, it took fire, and burned with a blue 
flame. When shaken in a vessel containing water, half of 
it was absorbed. A solution of lead, poured into the wa- 
ter impregnated with it, afforded a precipitate of a deep 
brown, which was sulphuret of lead. 

6. The fluid that passed over weighed 133 grains. It was The fluid con' 
aqueous, yellowish, and turbid with slight flocks of sul- 
phuretted carbon. Its smell was that of sulphuretted am- nia. 
monia, diluted with a great deal of water. Litmus paper, 
that had been reddened by an^ acid, it turned blue, and it 
emitted a white vapour, on bringing near it a glass rod wet- 
ted with fuming muriatic acid. A drop was let fall ipto a 
solution of lead, and the metal was precipitated brown. It 
was neutralized by a few drops of muriatic acid, and be- 
came slightly milky. On being filtered and evaporated two 
jgrains of sal ammoniac were obtained. 

,c. The residuum left in the retort weighed 750 grains. Residuum ron- 
It had the appearance of a black coally powder. Being carbon 
burned on a test it left 90 grains, which were tho carbon 
consumed. 

d. The fifth ^part of the remaining 660 grains, or 132 Silex precipi 
grains, was roasted with twice its weight of caustic soda, po^on^of u 
The mass when cold was of a greenish brown, and gave a 
light green tinge to tiie water with which I mixed it I su. 
persatuiated it with muriatic acid, evaporated, dilated it 
again with water, and filtered. The silex was left behind. 

TbiS). after being heated red hot, weighed 80 grains. 

e. ’the 
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l*he solution that had (lassed through the filter I fird- 
dpitated by carbonate df pdtash, washed the precipitate, 
and boiled it in a lixivium of potdsh^ Which became loaded 
with aluminoi This earth being precipitated by muriate df 
ammonia, washed, and heated red hdt^ weighed 9t grdiis; 

/. The browh residuum, that remaiiied In the alkaliito 
lixivium, was dissolved in sulphuric acid, and evaporated 
to dryness. During the evaporation sulphate of lime was 
deposited, which, carefully collected, weighed two grains* 
The dry mass was Strongly roasted, and then lixiviated. 
The oxide of iron, collected oh thd filter, was dried, moist* 
ened with a little oil, and heated red hot in a close vessel, 
when it yielded 14*5 grains of oxide of iron attractable by 
the magnet. The remaining liquor, decomposed during 
ebullition by carbonate of potash, gave some slight indU 
cations Of carbonate of magnesia. 

E. o. One hundred grains* were ptit into A sihdll glaSa 
retort, which was placed on a sand heat, and the fire cau- 
tiously increased, lest any gas should be evolved, or any 
perceptible decomposition occasioned, and that nothing but 
water might be raised from it. The quantity expelled was 
21*5 grains. It had a very slight opal tinge, and a very 
faint smell of sulphuretted hjdrogen. A very slight coating 
of sulphur too was deposited in the neck of the retort. 

5., The ore being dried was burned on a test; when the 
combustion proceeded without flame or smoke, and emitted 
but a slight sulphurous smell. The loss in weight, which 
was 45 grains, represents the quantity of sulphur and char- 
coal burned, and perhaps too a small portion of watew^ 
that Was left in the ore. 

c. The residuum was dissolved in a mixture of 200 grains 
of sulphuric acid, and 400 of .water, evaporated to dry. 
ness, add kept at a strong red heat for half an hour. The 
residuum was lixiviated, filtered, apd precipitated with am- 
monia, when 0*5 of a grain of magnesia were obtained. 


* This is apparently an errour of the press. According to the 
proportions of the constituent piindples given at the end| it must 
have bem^ two hundred grmns. F. Ed. 


d. Th e 
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rf. The liquor was evaporated to dryness, and the rest- Su1]ihatean4 
duum heated till no more white fumes were expelled. What 
remained weighed 4*5 grains. It was a neutral salt, formed 
of a mixture of sulphate and muriate of potash*. As this ^ 

last salt must necessarily have been completely formc;^ in 
the ore, we may admit too, that the potash of the former 
was not free in it, but formed a real component part of it 
in the neutral state. Till experiments on a larger scale shall 
have enabled me to determine more accurately the propor- 
tions of these two salts, 1 shall reckon tliat of sulphate to 
that of muriate as three to one. 

F. The results of the experiments above given will serve Corrections of 
to rectify some of our chemical ideas respecting the earthy 
aluminous schist of Freienwald, and those of a similar 

nature. 

1. In their composition there is carbon only, but not Tire ore con- 
bitumen ; for they afford no bituminous oil by distillation, bu"no*bitu-’ 
and when roasted in open vessels they burn like charcoal men 
without, flame or smoke. 

% The sulphur of the ore, which becomes oxigenized Tire sulphur 
during its exposure to the air, and thus forms the sulphuric 
acid necessary for the production of alum, is not combined liar way : and 
in it in the state of pyrites, exclusively of any pyrites mixed 
with the ore accidentally, butls intimately united with the 
carbon, and this in a manner with which we are not yet 
well acquainted. With the best lenses wc cannot discover 
the smallest atom of pyrites in the ore, cither in its natural 
state, or after it has been triturated and washed through the 
sieve with care*. In this state of combination with carbon 
the sulphur is protected against the solvent power of alka- 
lis, and gives no sulphuretted hidrogen gas with muriatic 
acid. 

G. As to the determination of the respective proportions Difficult to Ue 

of the constituent principles^mentionqd, there is somediffi- gj 

* I have observed in several coal-mines^ parflcularly thosa of Firedamp noi 
Anzin, a fact, that has probably some connexion with this men- pyrites, 
tioned by Mr. Klaproth. The coal that produces fire damps does 
not contain any pyrites, at least perceptible to the eye ; and in the 
same places the cpal that contains a great deal 6f pyrites is wrought 
wHhdatthe least danger. 

Vox.. XX.— SVFPLgllENT. 
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€uUy in it, arising chiefly from the intimate union bettreen 
the carbon and the sulphur ; as these two substances can* 
not be separated in the dry way, without new gaseous coin* 
pounds bOing formed. - 

The essentia] parts of the mineral, as an alum ore, are 
aluminc and sulphur. The ordinary processes of analysis 
give us directly 160 ])arts as (he quantity of aluminc in 1000 
of the ore. The sulphur not being obtainable in a separate 
state, we must deduce its quantity from that of sulphate of 
barytes obtained in treating the ore by nitric acid. Accor-' 
ding to what has been said (in C), 1000 parts«of the ore 
produced 270 of this sulphate. From this quantity 46 
parts arc to be subtracted, which were furnished by the vi. 
triol and gypsum, and 20 by the sulphate of potash, ad- 
mitting 15 of this sulphate in 1000 of the ore. Thus there 
remain but 204 parts of sulphate of barytes produced by 
this sulphur: but 204 parts of this salt contain 90*75 of 
sulphuric acid of the specific gravity of 1*85, or 67*5 of 
concrete acid, which arc produced by the oxigenation of 
28*5 of sulphur. And if (according to E b) the sum of 
the sulphur and carbon may be taken at 225, on deducting 
28*5 for the sulphur we shall have 196*5 for the quantity of 
carbon. 

H. Admitting that 1000' parts of crystallized alum, de- 
composed by muriate of barytes, produce at a mean 945 of 
sulphate of barytes, we shall find, that the 28*5 of sulphur 
contained in 1000 of ore may atford 21j6 parts of alum, 
provided the piroper quantity of potash be added. The 
component parts of the ore, that produce them, are not a 
fifth part of the mass. 

If the quantity of alum obtained, or even that might bo 
obtained in the manufactories, be much less than 1 have 
mentioned, this arises from the imperfection of the process 
employed to produce the efflorescence of the ore during its 
exposure to the air. The oxigenation of ^'the sulphur, and 
consequent formation of siflphate of alumine, takes place 
only on the surface of the lumps, and of course the greater 
part of the ore remains nndecomposed. 

I. From the preceding experiments we ma^ infer,* that 
1000 parts of the eartiijr almninous sohist of FreienwaU 
cjmtain 

Sulphur 
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Sulphur 

. G. 

•— 

28*5 

Carbon . 

G. 


106-5 

A] limine 

- D. e. . 

• 

160 

ISilex 

D.if. 

• 

400 

Black oxide of iron. 

with a slight trace of 


manganese 

- D.f. . 

72-5 


From which subtract for the vitriol 

8*5 




64 - 


Vitriol of iron 

- A. c. 

. 

18 

Sulphate of lime 

• •• 


15 

Magnesia - 

.. E. c. 

- 

2-5 

flulphate of potash 

£. d. 

- 

15 

Muriate of potash 

. E. d. 

. 

5 

Water - 

E. a. 

- 

107-5 


1012 * 

It is Tcry possible however, that the quantity of some of 
these component parts may be capable of being determined 
with more accuracy. As to the excess of about one per 
cent, which the sum total shows, this may be considered as 
of little importance in an analysis like the present. 


XII. 

On the Effects of Galvanism on Animals, In a Letter from 
Mr, John Tatum. • 


Dear Sir, 

Mt two papers on galvanism having met with an inser- Galvanic cape* 
lion in your Journal, induces me to send a third, contain- ^nionu. 
ing galvanic experiments, some of which I presume will be 
new to most of your readers, as I believe no one has per- 
formed them but myself. 

After having killed two frogs, one by electricity, and Two froga kill* 
the other by immersion in carbonic acid gas, and dissected Jricit” *t^*^*** 
'tkem tp the usual manner, I endeavoured to excite them by other by fixed 
a galvanic trough of 50 plates, containing 350 inches sur- 
fece, but no muscular contractions ensued. I did not (as 
2 B 2 * Is 
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^ates. 


Two mice 
killed. 


is generally the case) confine my experiments to the inferior 

parts Gnly of the frog, but made them on the superior also. 

The Srst moists I then moistened both upper and lower extremities of 

cnedwith oxi- fp^nr killed by electricity with oximurintic acid, and im. 
muiUtic acid, 'V . .1. xv 

without effect, mediately applied the positive and negative vnres of the 

above trough, but with as little success. 

But m houn Having left them on the table, to attend to some other 

after it was con- experiment in another room, I did not return to remove 

about six hours after the experiment, when I was 

much surprised to observe the head of the latter frog appear 

more healthy than when 1 left it. It being late in the even* 

ing, I began to lament, that I had emptied and cleaned my 

trough, as 1 wished to try its effects a third time; but from 

the appearance 1 was tempted to try the effect of a pair of 

zinc and silver plates of in. diameter, and the convul* 

sive motion produced by this small power far exceeded my 

most sanguine expectation. 

I also killed two mice, pne by dividing the vertebrae of 
the neck, the other by confining it under a bell glass con. 
taining about a pint of atmospheric air. The first mouse 
was powerfully excited by a pile of 60 pairs of zinc and 
copper plates moistened with solution of muriate of soda. 
The one by suf- But the same pile produced so small a degree of motion in 
second mouse, that I can scarce say whetlier it moved 
or not. 

After having performed a variety of experiments before 
a numerous company with four troughs of lOG pairs of 
plates, containing 53GO inches surface, I placed the posi- 
tive and negative wires in a glass jar of water, in which 
were two large frogs. The instant both the wires touched 
the water, the frogs betrayed the greatest signs of uneasi- 
ness, so much that some gentlemen requested me to remove 
the wires. I complied with their request, but observed, 1 
had every reason to believe they would not suryive. The; 
result was, that on the next dtfy (being ISft in the waterj) 
they appeared very languid, and on the second day the/ 
were 

j^erhaps, Sr, | may praume top far, in subooiit^g mj 
theory or opinion on the i^oye exp^rimente ; bpt if 1 err, 
I m pj^n to conyictiopj and s^j. it a particular fm 
your to be correct^ hj an/ of your scientific readers. 

I conceirt, 


cited. 

Two frogs gal- 
vijiized in 
water 


died in two 
days. 
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I conceiye, Sir, that animals possess a certain portion of Accounted fbt 
excitability, which, by the application of rarious pj" 

stimuli, snch as gahanism and electricity, produce muscu. ^initabUHr. 
lar motions both in the lixing and dead animal; and if too « 

great a portion be applied, it finally exhausts the excitabu 
lity, and produces death. But the excitability may also be 
destroyed by deprWing the animal of those things, which are 
calculated to increase or replenish it: I farther conceire, 
that the excitability is in proportion to the oxigen the ani* 
mal or parts of an animal may possess ; and if animals are 
dcpriTcd of life by the abore means, I am inclined to think ' 
little or no motion can be produced by the most powerful 
stimuli with which we are acquainted. This theory. Sir, I 
think will account for the results of the experiments I hare 
detailed. 

Thus with respect to the two frogs killed, one by elec* 
tricity, the other by depriying it of oxigen ; the cxcitabU 
lity being destroyed in both, it could not be exerted. But 
the excitability, 1 concciye, was in some measure restored 
in the first by its absorbing oxigen from the oximuriatic 
acid or the atmosphere, after being a few hours exposed to 
their action. The first mouse, being suddenly depriied of 
life, still possessed a greater, quantity of oxigen than the 
second, which was killed by depriying it of the yital prin- 
ciple by degrees ; and thus it was easily excited^ while the 
latter was not. 

The two frogs killed by galvanism may, be accounted for 
on the same principle as the frog killed by electricity. 

As this is committed to paper in a hurry, I flatter myself 
the candid reader will draw a veil oyer any imperfections. 

Permit me, Dear Sir, to subscribe myself, 

Yours truly, 

53, Dorset Street^ , JOHN TATUM* 


Remark. 

These experiments appear by no means sufficient to proye, 
that death is caused by the depriyation of a peculiar prbu 
triple of excitability, according to the ingeuioua theory of 

BroaTo} 
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Brown ; still less, that oxigcn is that principle, am hypo^ 
thesis I belieVe first broached by Girtanner* Much indeed 
must be done, before we can yenture to establish any theory, 
on so abst]*bse a subject, as that of vitality still remains : a 
subject on which it is not of so much importance to multu, 
ply facts, as to describe those that present themselves with 
accuracy, and with attention to every concomitant circuin* 
stance even of the minutest kind. C. 


Communica- 
tion between 
the stomach 
and circulation 
through the 
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Stomachduring 
digestion sepa- 
rated into two 
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Fluids chiefly 
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the cardiac por- 
tioxij and car- 
tied out of the 
stomach with- 
out reaciiing the 
pylorus. 


On the Structure and Uses of the Spleen, Everard 
Home, Esq, F.R.S,* 

In bringing forward a fact of so much importance, as a 
communication between the cardiac portion of the stomach 
and the circulation of the blood, through the medium of 
the spleen, I shall not take up the time of the Society by 
oiferiiig any preliminary observations, but state the circum. 
stances which led to the discovery, and the experiments by 
which the different facts have been ascertained. 

During the investigation of the functions of the stomach, 
(in which I have been lately engaged,) it was found, that, 
while digestion is going on, there is a separation between the 
cardiac and pyloric portions, either by means of a permanent 
or muscular contraction f. This fact placed the process of 
digestion in a new fight, and led me to consider iti what way 
the quantities of different liquors, which are so often taken 
into the stomach, can be prevented from being mixed with 
the half digested food, and interfering with the formation 
of chyle. 

Pursuing this inquiry, I found, that the fluids are princi. 
pally contained in the cardiac portion, and the food that 

* Philos. Trans, for 1807, p. 45. The president and council of 
the Royal Society adjudged the medal on Sir Godfrey Copley’s 
donation, for the year 1807, to Mr.^onie, for his various papers 
on anatomy and physiology, printed in the Philosophical Trans* 
actions. 

t See our Journal, 15 of the present vol. 


has 
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has reached the pyloric portion is usually of .one uniform 
consistence, so that the fluids, beyond what are necessary 
for digestion, would appear to be carried out of the sto- 
mach, without ever reaching so far as the pyforiis. To . 

ascertain the truth of this opinion is the object of the pre- 
sent paper. 

The lymphatic vessels of the stomach are numerous, but l ymphatic* ap 
they are equally or more so in the other riscera. Many cir- {© this.* 
cumstances appeared to render it probable, that the spleen is Perhaps by the 
the route by which liquids are conveyed. The more I con- ‘P'®®*** 
sidered the subject, new reasons in favour of this opinion 
crowded on my mind, so as almost to enforce conviction, and 
made me set about devising various methods, by which its 
truth or falsehood might be established. 

The first point to be decided was, whether the 
received into the stomach do escape in any considerable !imaW||siiith- 
quantity, when prevented from passing out at the pylorus. passing the 

This was ascertained by the following experiment, made 
October 31, 1807, with the assistance of Mr. Brodic, Mr. 

W. Brande, and Mr. Clift. 

The pylorus of a small dog was secured by a ligature, and proved on 
a few minutes afterwards five ounces by measure of an in- 
fusion of indigo in water, of^the temperature of the atmos- 
phere, were injected by the mouth into the stomach. At the 
end of half an hour the dog became sick, and brought up by 
vomiting 2 ounces of a nearly colourless fluid. The dog was 
immediately killed, and the difierciit par|s were examined. 

The pylorus was found completely secured by the ligature, 
so that nothing could pass in that direction. The pyloric por- 
tion of the stomach was found empty and contracted ; the 
cardiac portion contained about two ounces of solid con- 
tents, enveloped in a gelatinous substance, and one ounce 
of water with little or no colour, the indigo being com- , 
pletely separated from it, apd spread over the surface of 
the internal membrane. Of the five ounces of water 
thrown into the stomach, two were brought up by vomit- 
ing, and one only remained ; two ounces had therefore 
escaj^ed in the course of half an hour. As the stomach 
cont^ned two ounces of solid food at the time the experU 
meat was made, it is reasonable to suppose, that there wai 

also 
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also some liquid in it, and in this case the whole quantity 
that escaped must have exceeded two ounces* On examin* 
ing the external covering of the stomach, and along the 
course of file vasa brevia, where the absorbents usually 
pass, none were discovered, so that these vessels were not 
at that lime carrying any liquid. 

The spleen was turgid, unusually large, and its external 
surface very irregular ; when cut into, small cells were every 
where mot with containing a watery fluid, and occupying 
considerable portion of its substance. This appearance, 
which 1 had never seen before, made me inquire, if it had 
been taken notice of by others, and endeavour to ascertain 
the circumstances, under which it is produced. The fol- 
lowing statement contains the information, which 1 have 
received on this subject. 

Malpighi appears to be first anatomist, who had any 
particular know'ledge of the structure of the spleen. Ho 
describes its capsule, and a network which pervades every 
part of the substance. He mentions a number of small 
glands, which are hollow, and surrounded by arterial zones, 
but he had never been able to trace any venal branches into 
them. He believed, that there was a cellular structure in 
the spleen containing red blood, interposed between the ar- 
teries and veins ; this led him adopt a theory, that the 
network was muscular, and by its action propelled the 
blood, so that there was a systole and diastole in the spleen, 
as in the heart. 

Stukely, in hisGiilstonian lecture, has very closely copied 
Malpighi, without giving any additional information. 

Cuvigr, the latest writer on this subject, in his Lefons 
dAnatomie comparh^ corrects the errour of Malpighi re- 
specting the nature of the network, which he states to be 
composed of clastic ligament, and says, that there are small 
corpuscles, the use of which is qnknown, and which dis.* 
appear w^ben the blood vessels are minutely in/ected* 

In the course of the present investigation, I have examined 
the spleen after death, under the ordinary circumstances, 
aqd have found the appearances described by Cuvier*^ I 
have also examined it frequently immediately after the sto- 
mgqh ha4 received unusual quantities of liquids, and in that 

< StRtQ 
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state have found inrariably, that the corpuscles of Cutfcri 
which were the glands of Malpighi, are distinct cells, con^ 

* taining a fluid, which escapes when the cells arcj3iinctured, 
and renders their membranous coat visible; so that itw^ould • 

appear, that the distension of these cells is connected with 
the state of the stomach, and therefore only takes place 
occasionally ; and that the clastic capsule, by which the 
spleen is surrounded, adapts the organ to these changes in 
its volume. 

On examining further into the structure of the spleen, in F.irther <»?rami 
which I have been materially assisted by Mr. Brodiu, the 
following facts have been ascertained. 

In the spleen of the bullock, horse, and hog, the cells, ArteriAs lamify 
when the arteries and veins are injected with coloured size, tlic 
are seen to have numerous arterial branches ramifying in 
their coats, but no venal ones, which confirms the state- 
ment of Malpighi ; and when the cells are empty and con- 
tracted, and the bldod-vcssels filled to a great degree of mi- 
nuteness, the appearance of cells is entirely lost, os stated 
by Olivier. 

When the cells were in a distended state, their cavities in Intermediate 
a great many instances were very distinct, having been laid 
open in making a section of tlve spleen. The intermediafe 
parts of the spleen are but sparingly supplied with arterial 
branches, and the smaller ones do not appear to have any 
yiarticuhir distribution. 

AVhen the veins only are injected, thcir«branche9 appear Veins more 
more numerous, and larger than those of the arteries, mak- "he^rterira.^and 
ing the whole substance of the spleen of a red colour, radiat* from the 
They appear to arise from the outside of the cells, going . 

at right angles to their circumference, like radii. Where 
the injection has not been very minute, they are seen to 
arise at so many paints of the capsule ; but where the in- 
jection has got into smaller ^branches, their number is so 
much increased, that they appear to form plexuses round the 
^ cells. 

The trunk of th^ splenic vein, compared with that of the Splenic viSi^t 
artery, « when both are filled with wax, is found to be in 
proportion of five to one in its size. This was ascertained 
both by an accurate measuremenf of thdr diameters, and ' 
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by weighing half an inch in length of each in a rery nice 
balance ; the disproportion between them is greater, than 
between corresponding Teins and arteries, in other parts of 
« the body. 

E^erimeat Having acquired this knowledge of the internal structure 
with madder. spleen, I made the following experiment with a de« 

coction of madder. This substance was employed, ffom the 
animals who feed on it having their bones tinged red, so that 
there can be no doubt of its colouring matter being carried 
into the circulation of the blood. I was much disappointed 
on seeing the colour of the decoction, which, instead of 
being a bright red (the tinge communicated to the bones), 
was of a dirty brown. The same gentlemen assisted me, as 
in the former experiment. 

Decoction in- Nov. 8, 1807, seven ounces of a strong decoction of 
sto^ch* of^a* madder were injected into the stomach of a dog, immedl. 
dog, with the ately after the pylorus had been secured. At this time the 
pylorus tied up. voided some urine, which was limpid and colourless. 

In 42 minutes, two ounces of a yellowish fluid were brought 
up by vomiting. In 18 minutes more the dog vomited 
again; what came up proved to consist of 3| ounces of 
solid matter, and 3 ounces of liquid. In 15 minutes after, 
wards, 5 ounces of the decoction were Injected, which re- 
mained quietly on the stomach for two hours and a quarter, 
After hoiir at the end of which period the dog w^as killed. In the act 
fluidMi^the" stV ^ying he made water, in the quantity of two ounces, of 
wch. a dark muddy cplour. This was saved, and afterwards 

compared with the remaining liquid in the stomach, which 
Sute of the in- it exactly resembled. On examining the connections be. 
ternal parts. tweeif the Stomach and spleen, none of the absorbent ves- 
sels were apparent, more than in the former experiments. 
The pyloric, portion of the stomach contained about two 
ounces of half digested food, but no liquid. The cardiac 
portion contained four ounces of liquid, and half an ounce 
of solid food, do that the act of vomiting, which appeared, 
at the time, a sufficient exertion to have completely emptied 
the stomach, had brought up no part of the contents of the 
pyloric portion, and had not even completely emptied the 
{th of the liquid c'S'i'diac portion^ In this experiment, without making al. 
, had escaped, lowance for any liquid in the stomach, prior to the dococ.. 
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tion of madder being injected, one fourth part of the qoan« 
tity thrown in had escaped. The cells of the spleen were 
more distinctly seen than in the former experiment, parti- 
cularly at the great end. « 

Although there was every reason to believe, that the co- M^der not 
louring matter of the madder had been conveyed into the for the expert* 
urinary bladder, yet so muddy and indistinct was the colour, nient. 
that it was by no means completely ascertained. I there- 
fore resolved in my future experiments, to make use of 
some colouring substance, the presence of which could be 
detected in a very diluted state, by means of a chemical 
test; and 1 requested Mr. W. Braude, of whose assistance 
1 have before availed myself, to point out the substances 
best fitted for this purpose. He immediately suggested, that Hhubarb aug- 
rhubarb was a substance, which he had made use of as a®®**^*^**' 
test to ascertain the presence of alkali, and therefore had 
no doubt, that the caustic alkali would prove a test of 
rhubarb. This substance has also another advantage; it is 
well known to pass very readily by the kidneys, without 
being decomposed. 

The following arc the results of experiments made witir^dab of its 
rhubarb, to ascertain the best modes of detecting it in the,*^*****^***^^’ 
urine and blood, and the time U takes to pass from the sto- 
macli to the urinary bladder. 

Five drops of tincture of rhubarb, added to 3 ounces of!*' water, 
water, are found io strike an orange tint when the test is 
added, which does not take place when thq rhubarb is more 
diluted. 

Six drops of tincture of rhubarb, added to three ounces of In serum, 
serum, are readily detected by the eye, but the colour ft not . 

heightened by applying the test ; the alkali contained in the 
serum being sufUcicnt to strike as bright a tint, as that quan- 
tity of rhubarb can receive from the addition of alkali. 

When tincture of rhiibarb^s mixed with blood just taken In blood, 
from the arm, itS colouring matter is afterwards found both 
ill the serum and in the coagulum. 

When blood is drawn from the arm of a person, who has Gets into iha 
taken jhubarb in sufficient quantity to affect the urine, the se- 
rum is found to have a slight tinge from it, equal to that, 
which one drop of tincture of rhubarb gives to half an 
ounce of serum when added to it. * 
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Half an ounce of tincture of rhubarb, diluted in' If ounce 
of water, taken in the interral between meals, did not paafs 
dff by urine in less than an hour, and eTen then was not in 
sufTicicnt quantity to be discorcred, till the test was ap« 
plied. 

The same quantity was taken immediately before a break- 
fast consisting of tea. In 17 minutes, half ati ounce of urine 
was Toided, which when tested had a light tinge. In jl(!) 
minutes another half ounce was made, in which the tinge 
was stronger ; and in 41 minutes a third half ounce was made, 
in which it was very deep. In an hour and ten minutes 7 
ounces were voided, in which the tinge of rhubarb was very 
weak, and in two hours twelve ounces were voided, in which 
it was hardly perceptible. 

In 01 hours the rhubarb acted on the bowels, and gave a 
decided tinge to the faeces; the urine made at the same time 
had a much stronger tinge, than what was voided at one 
hour and ten minutes. 

In this experiment, the rhubarb appeared to have escaped 
from the cardiac portion of the stomach ; and in two hours 
ceased to pass through that channel ; but was afterwards 
carried into the system from the intestines, and again ap- 
peared in the urine. 

This experiment was repeated on anotlier person ; the 
rhubarb was detected in the urine in 20 minutes. In 2 hours 
the tinge became very faint ; in 5 hours it was scarcely per- 
ceptible ; in seven hours the rhubarb acted on the bowels ; 
and the urine made after that period became again as highly 
tinged as at first. 

It was suggested by a chemical friend, that theprussiateof 
potash might be a better substance than rhubarb, for the pre- 
sent experiments, since the solution of one quarter of a grain 
in two ounces of watc/bccomcs of a blue colour on the ad- 
dition of the acidulous muriate of iron. » 

To determine this point, one quarter of a grain was dis- 
solved in two ounces of serum, but no blue colour was pro- 
duced by the addition of the test, nor did this effect take 
place till the quantity of the prussiate was increased to a 
l^rain; so that minute quantities of the prussiate of potash, 
Of fit least of the prussic acid, may exist in the blood, with- 
out being detected by adding solution of iron. 


The 
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The effects of rhubarb on the urine, ai^ the different F.xperiment 
parts of the blood, haTing been thus ascertained, a third >^buUarti 
experiment was made, in which that substance was em- 
ployed, and 1 had the assistance of the same gentlemep as ^ 
in the others. 

On November 17, 1807, at 35 minutes past 11 o’clock, on a dog. 
five drams of a mixture of tincture of rhubarb and water, 
ill the proportion of a dram to an ounce, were injected 
into the stomach of a dog, the pylorus of which w'as se- 
cured. At 20 minutes past one, two ounces of fluid were 
brought up by vomiting : ten minutes afterwards, another 
ounce of the mixture was injeefed, as were nine drams more 
at half past four o’clock. The two last portions were re- 
tained, and at right o’clock in the evening the dog was 
killed. 

On examining the parts after death, the pylorus was found None of the 
fo be completely secured; the stomach con tain eid about Iwo 
ounces of fluid ; none of the absorbent vessels passing from diHieiided, 
its great curvature were in a distended state, so as to be ren- 
dered visible. The spleen was turgid as in the former cx- but the spleen 
periment, and the urinary bladder full of urine. biafldl’i* WI. 

This urine, tested by the alkali, received a deeper tinge Rhul>ari> m the 
of rhubarb than the human urine, after rhubarb had been * 
taken three hours by the mouth, and in other respects re- 


sembled it. 

When the spleen was cut into, the cells were particularly and in tlie 
large and distinct. A portion of it was^then macerated 
two drams of water for ten minutes in a glass vial. All the 
parts were exposed to the water, by its being divided in all 
directions. The water thus impregnated was strained off 
and tested by the alkali, and immediately the reddish brown 
colour was produced in the centre, and no where else, but 
in le^s than a minute it began to diffuse itself, and extended . 
over the whole. • 

A similar po Aion of the lirer was treated in the same way, None in the 
and the alkali was added to the strained liquor, but no 
ehaoge took place in it whatever. 

In.this experiment the rhubarb was detected in the juicet^CouM not bate 
of tlu iploea u well as ia the urine; ^ u there wee 
uppevance of it in the UtcT) it coirid not hue nrrired thwn.bsoibent qft* , 
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through the medium of the common absorbents carrying it 
into the thoracic duct, and afterwards into the circulation 
of the blood. 

The iirquiry to The discovery of this fact I consider to be of sufficient' 
he pursued. importance to be announced to the Society, rhat, when it 
is thus made public, I may be at liberty more openly, and 
on a more extcilsive scale of experiments, to prosecute the 
inquiry. ' 


XIV. 

On the Purijicaiion of Lemon Juke, In a Letter from n 
Correspondent. 

To Mr. NICHOLSON, 

SIR, 

Purification of A READER of your valuable publication submits to 
lamonjuicee judgment the following methods of purifying lemon 

juice, which should you think worthy of a place therein, 
it ill oblige 

Yours, &c. 

PIIILOCIIEMICUS. 


1st, Take of nitromuriatc of tin, (prciiarcd by dissolving 
by nltromuriato the metal in a mixture of two parts nitric, and one muriatic 
<>f acid) one dram, jemon juice one quart; after standing 

forty eight hours filter through white paper. 

€T charcoal. Take of finely pounded and well burned charcoal 

one ounce; lemon juice one quart; mix, and after standing^ 
twelve hours filter through white paper. 

Second method The latter method seems preferable, as there is nothing 
^rhaps prefer- employed, which can in any degree injure the juice, the 
charcoal being perfectly insol ubijie. ^ 

In the former, perhaps some of the solution of tin may 
pass die filter, though it is most probable it precipitates 
along with the mucilage and extractive matter, which are so 
combined, that one cannot be precipitated without thq ot|ier ; 
hawever should any pass, the quantity mast be so small, as 
^ to reader it of little consequence. 
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I AM informed by Dr. Forbes of Edinburgh, that ho is 
engaged oi; a translation of Pliny’s Natural History, which tuml History, 
is to be accompanied with such notes and illustrations, as 
may be necessary to elucidate the context, a Life of the 
Author, and a Preliminary Dissertation on the Origin of 
Natural History, and on its progress and gradual improTe^ 
meat, from its infancy to its present state of comparative 
maturity. 

He observes, that the thirty..seTen books of the Natural 
History of Caius Plinius Secundus may with propriety be 
r^arded as the Encydoptedia of antiquity, since its very 
inquisitive and industrious author has collected all the facts 
recorded by every Greek and Roman writer previous to his 
own time, concerning the animal, the vegetable, and the 
mineral kingdoms, and detailed in a clear and luminous 
arrangement all that the accumulated experience of past 
ages had ascertained, relative to the nature of animals and 
vegetables^ to meterologyy astronomy^ botany^ medicine^ 
chemistry^ &c. Pliny’s wofk may be divided into three 
parts, geography f natural history^ and materia medica* 

Of his geographical inquiries his strictures on the interior 
parts of Africa are perhaps the most important. Jle de- 
rived the sources of his information on*th|s subject from 
the Carthaginians ; and from what he has recorded respect- 
ing the natives and productions of those regions, itjis evi- 
dent, that the ancients were much better acquainted than 
the modems are with this quarter of the globe, which from 
recent events, and from the consequences likely to arise . 
from a great act of national justice, deservedly excites in 
tldi country no* small share*of public interest. The maie^ 
ria medka exclusively occupies fifteen books of the Historia 
Naturalise and constitutes a very curious and instructive 
department of the* author’s investigations. It cannot, be 
deniSd, that Pliny discovers hb ignorance in particular 
points, and that he has recofded with solemn graTiQri»|ll7 
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Nw translation absurd fables and anile stories. But perhaps he might hate 
used the language of Quintus Curtius, “ Equidem plura 
transcribo quam credo and we know, that he occasion, 
ally discovers a proper degree of scepticism on various 
points, which came under his review, and severely rebukes 
ihe vanity and self confidence of the Greek authors, from 
whom he derived his information. Yet, notwithstanding 
all the censiire to which lie is obnoxious on the score of 
credulity, his eloquent and instructive history will ever be 
regarded as an imperishable modtiinent of its author’s indc- 
fatigable industry and Roman spirit. Pliny’s Natural His- 
tory is indeed to be considered an invaluable treasure, more 
especially on account of its containing an infinite number 
of excerpts and observations illustrative of the various sub. 
jects of which the author treats, extracted from the books 
of many ancient writers, whose w'orks have perished through 
the injuries of time. It may therefore appear surprising^ 
that no English translation of this admirable performance 
has been oll'ered to the public for moie than two centuries. 
It is the present translator's object to supply, to the best 
of his abilities^ this desideratum in English literature. 
One great object, which the translator will keep in view !ti 
his notes and illustrations, will be, to accommodate Pliny’s 
descriptions of animals, plants, a^kd minerals to the no- 
menclature of the Systema Naturce LinnaL This, he is 
abundantly aware, will prove by much the most difficult 
part of his labours; and he despairs of executing it with 
full satisfaction either to the public or to himself. But as 
in the present state of natural history a translation of 
Pliny would not be well received without some account of 
the synon^ms^ he enters on the task in the, hope of being 
able to contribute in some measure toward its accomplish- 
« ment. The translation thus enlarged must extend to six or 
seven volumes in octavo, and will be published cither in se- 
parate volumes successively, or when the Witole shall have 
been finished, as future circumstances may render It iid- 
Tisable. 
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Daniel, Mr. F. C. his description of an 
apparatus tp secure persous from sink^ 
ing in water, or to act as a lifo-pre* 
server when fOiipwrecked, 281 
Darcet, 272 

Daubenton’s description of the stpmach 
• of the hippopotamus, 13 
Davy, H. on some new pheno- 
mena of chemical changes produced 
by electricity, particularly the de^ 
cOiA position of th^ fixed alkalies, and 
the exhibition of the new aubstanees 
whiclt constitute their bases; and on 
the general nature of alkaline bodies, 
290, 321 

Day, David, Esq. on thpadvaoUfede. 
0 ved from plantatioiia of ash-tMi, 
352 
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Decay of wood, prevention of, 69, 102 
Deluc, G. At on the ctyttallized sub- 
stances included in lavas, 176, 242 
Descotils, M. Collet, his chemical ex- 
amination of a sparry iron ore, 357 
Desormes, M. 326 
Deyeux, 272 

Diabetes, essay on, 230— tCured by ani- 
mal food, 232, 236 
Dickson, Mr. J. on a variety of the 
brassica napus, or rape, which has 
* long been cultivated on the continent, 
168 

Digestion, process of, 8 
Dobson^ on diabetes, 230 
Dolomieu, M. on volcanic productions, 
185 

D*Oyfey, Mrs. Hannah, her new me- 
thod of rearing poultry to advantage, 
346 

Draining the pond of Citis, 88 
Drappier, M. on iron spar, 315 
Drew, Mr. Richard, description Of his 
balance level, useful for laying out 
land for irrigation, for roads, and for 
other purposes, 344 
Drowning, machine to prevent,J281 
Dry sot, inquiry into its causes, and the 
means of prevention, 69, 102 
Dryander, Mr. on the time when the 
potato was introduced to the British 
islef, 1 

Dundonald, Lord, 103 
Dupuytren and Thenard, on the sac- 
charine diabetes, 230 
DytiKtts on gravitation, ii\reply to 
Frofeiior Vince, 114, 276— A^wer- 
cd, 222 


Bclttse^s ** History of Plants,** 56 
Electricity, new phenomena of chemi- 
cal changes produced by,^ 290 
BlUott, Mr. hisdescriptioh of the Gay- 
ai, or Indian ox, 207 
Escuteat root, new« daiciibod^ 16B 
b2 
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Pakoner, Rer. Thot. hk rdmarks oil 
the experiment Of JRr. Irwih oil knap* 
iiuds as a nwnure, 100 
Faojas, M. mistake of, as to the pgt* 
sibility of lava insinuating Itself into 
the fibres of wood without ebnsainini 
it, 247 

FertaridI on the culture of flowers, 5i 
Fife, Earl of, communication from', re- 
lative to his plantaiions, ^50 
Fire balls, atmospheric, 81 
Fishes near Edinburgh^ 319 
Fixed alkalies, sea ALkallei 
Fluorspar, 238 

Forbes, Dr. his new translation of PE- 
ny's Natural History, 383 
Forsyth, Mr. 101 
Fourcroy on molybdena, t25 
Franck on diabetes, 230 
Franklin, Dr. on the southoiiy winds 
which follow the aurora borealis, 86 
Frendi chalk, analysis of, 175 
French turnips, see Turnips 
Friction communicates heat to Water, 
113 
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Galvanishi, effects of, oh animals, 371 
Gannet, or Soland goose, natural his- 
tory of, 318 
Cordoning, 55 

Garrard, Mr. Wm. on a new property 
of the un gents of the three angles of 
a plane triangle, 338 
Gaya],*a new species of ox, 201 
Geological remarks on sT calcaroottS 
mountain near Chessy, 62 
Gerard’s “ Herbal,” 2 ^ ^ 

Gidily, D. Esq 24 
Oillet-Laumont, M. 144 
Giobert, M. 272 

Giulio, M. on the native gold dnH 
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department of thnpalre^ JHSft 
<Md dun, 
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* Gordon, Mr. of Ctunie, SO 
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numbers, containing demonsiration 
of a proposition resjpecting whole 
^ numbers in general, 161 
<Sravitation,‘ farther remarks on Profes- 
sor Vince's answer, 114, 276, 208, 
222— (See Voi. XIX. p. 004, 34i ) 
Guyton, M. his chemical examination 
of a sparry iron ore, 357 


Horiton, 'artificial, describe*^, 279^ 
'Hubert, M. 193 ' ' ' ' " 

Huel Boys, composition of the 
ret from, and its crystals, 332 
Humboldt and Boiipland on volcanic 
erujlittons, 244 

Hunter, on the human stomach, 16 
Hunter, Dr. his oil compost, 100 
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Haberle, M. 122 

Hall, Sir James, on volcanoes, 182 
Halley's hypothesis of meteors, not sa- 
tisfactory, 86 

Hardy, Mr. W. his curb for time- 
pieces, affording a compensation for 
the efFdcis of heat and cold, described, 
lij8 

Ilassenfratz, M. 314 

Hatchett, Mr, 333 

Hauy, Mr 94, 98, 104, 171, 314 

Heat in animal bodies, cause of, 200 

Heidingcr, 134 

Helmont, Van, his experiment of the 
production of earth in the growth of 
tire willow, overthrown, S2‘3 
llenierobius's calculation of the rate of 
expansion of a supposed lunar atmos- 
phere, 117^ 

Hernandez, 57 

ilerriot, Mr. Thos. the first who 'de- 
scribed the soUuium tuberosum, or 
potato, 2 

Hcycr's experiment? on medybdena, 
121, *195 

I helm's experiments on molybdena, 
121, 13B 

HUl wheat oi India, 4 
Hoepfner, Mr. his analysis of the jade 
of Swisserland, 105 
Home, Everard, Esq. on the structure 
and of the stomachs of differ- 
ent animals, with a view to elucidate 
the piSeass of converting animal and 


vegetable, subilaneet ipto chyle, 5, 


Ignition by compressed air, 278 
Usemanii's experiments on molybdCniq 
121, 195 
Indigestion, 195 
Iron spur, analysis of, 314, 357 
Irwiti, Mr. G. hts experiment on soap- 
suds as a manure, 99 
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Jade, analysis of, 104 
Jameson, Mr. his mlneralogical que- 
ries, 78, 158 

Jessf*, Mr. Augustus De, his ingenious 
contrivance for diaining the pond of 
Citis, 89 

Jordan, river, analysis of its waters, 38 
J ura, • Mount, remarks on a singular ar- 
rangement of strata in the chain of, 
64 

Juiine, Professor, 94 
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Kamel, 56 

Kater, J^ieut. H. his nCw compensation 
ppntTulum, 214 
■ Kerr, Mr. mistake of, 207 
Klaproth's experiments on molybdena, 
121— His analysis of the schist- that 
accompanies the' Me|ielite near Paris, 
157 — Of bildstein, 171— Of spaqk- 
stein, 174— His chemical examina- 
tion of the alum* ore of Tol&, and 
the barthy aluminous schist of Fijjy- 
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count of the measurement of nn arc 
of ibo meridian on the coast of Co- 
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deduced^therefrom, in the latitude of 
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l.ailipadius, Professor, his analysts of 
^the schist that accompames the me- 
nelite near Paris, 155 
l.aake|( Capt on thh pinna ipgens of 
PennaQt, 238 

Lava, crystallised substances found in, 
' 176, 

Laverri4re, M. 96 
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Lavoisier, M. his. analysis of the water 
of the Dead Sea, inaccurate, 27, £32 
Lectures at the Middlesex Hospital for 
• the ensuing winter, j 59 
Lemaitre, M. on a calcareous mountain 
near Chessy, in the department of the 
Rhone, 62— On a singular arraoge- 
ment ^f strata observed in the chain 
of «r uiy, in the department of Doubs, 
64 

Lemon juice, puriheation of, 38^ 
Li6vre, M> Lc, his description and ana- 
lysis pf a ifew mineral substance, 
called^yenite, 139 
Llfe-pr^erver, described, 281 
Lightning, observations on, 81 
Linnd's << Hortus ClifFortianus,” 56 
Loureiro, M. 56 ^ ^ 

Lunar atmosphere, calculation of the 
rate of expansion of, 1 1 7 N 
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M^a urinon gravitation,' 208 

M^uer, M. 2^ * 

Malpighi's notion of the spleen, 376 
Muiures, 99 ‘ 

Marat on the velocity of lightning, 82 
' Hintet’, Br. Alex/ his "^analysis of the 
water of the Dead Sea, and the tU 
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ciprodtl action of cmlll 
and certain wHnatiiMHittiii' tM 
Martin, Mr. ^vhn, oil^tiitfa|^atefll 
dlationand reflectibn of ^Idli^rtiiem 
of two concave metallic mirrors, 34l 
Marum, Van, 327 

Marzari, Count, 292 . f 

Maskelyne, Dr.N. on a new pfOpertf 
of the tangents of three arches tri* 
secting the circumference of a circle, 
340 

Mathew, Mr. Daniel Dering, on iin* 

' provements in chroiiometers, ' 284 
Medical lectures, K59 
Meridian, measurement of an are ctf, 
on the Coromandel coast, 40 
Meteorological juiirnal for^May, 199--* 
forjunua 240— for July, 320 
Meteorological table fur 1807, 239 
Meteors, »ee Atmospheric phenomena 
Mdtherie, M. Dels, 104 
Michael is, Mr. on the fetid mUi of 
sulphur, 238, 317 

Middleton, Mr. John, his maehiitw for 
printing paper hangings, described, 
21 - 

lUiller on the culture of apple-trees, 51 
—Of the tuberoso, 58 
Mincralogical queries, 78 ■ 

Mineralogy, 158 
Miniiti, F. 56 * 

MAlybdena, experiments on, 121, lit, 
'253 

Moon, supposed atmosphere 6f, 117 
Montague, Col.<yeorge, ori several suti* 
jects of natural history, ,348* ' 

Mudge, Mr. hU scapenieni for tlmlK 
pieces, 225 m 

Mule cucumber, 221 * ' 


Napion, M. on native gold dust, 
heill, Mr. F. on the hshe%,,Stallm ff 
the waters near Kdinbuf^i 1519 \ 

Hewton, f»ir 1. dcAt»i«lcy In*' )dl^ ifo 
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MkhaboDy.Mir. hiii aaeiAiRt of appoar- 
anipeam aotofi^, retambling the au- 
iora boioiM»aii4^u]ig8tan^ B.i 
JUcofas on diabetes, 2S0^ 

^fUBOhofti polygonal, essay on, 161 

O. 

Oib, volatile, and salts, reciprocal ac< 
tionof, 145 
O*, new species of, 201 

P. 

P. on the cause of animal heat, 200 
Paludanus, Barnard, 56 
Paper-staining, apparajtns for, 21 
Paiidnson on the culture of the tube- 
rose, 58 

Parkinson's* ** Organic Remains/' 159 
Parmentier, M. 196 
Parry, Dn on the causes of the decay 
' of wood, and the means of prevent- 
ing, it, 69, 102 

Patrin, Mr. his inquiry concerning vol- 
canoes, 164, 251 
Peirsc, 57 

Pelletier's experiments on molybdena, 
121 

Pendulum, to correct the errors arising 
from a variation of temperature, 214 
Pennant, Mr. correction of a mistake 
of, in natural history, 5 19 
Pepys, Mr. his mercurial gazomt^cers, 
325 

Perperes, M. on the formation of ace- 
tous acid in cases cf indige&fion, 196 
Perrad^t on the stomach of the lion, 15 
IHtenomena, luminous, which appear to 
4epondrf>n electricity, 81 
PhilochemiSus on the purification of 
lemon juice, 382 
Pinna ingens, 238 

Plsnche, M. on the poesibilitj of col- 
lecting a certain quantity of succinct 
acid, during tl^e preparation of am* 
ier varnish, w^hout any injury to the 
guali^ of varnish, 227 


Plantations, improvomoiit fdr, 050, SM 
Pliny's natural history, a now tnnslA- 
lion of, 383 

Plumier's Genera Plantarum/* B6 
Pococke, 27 

Polygonal numbers, essay on, 161 
Poole on diabetes, 230 ' 

Potash and soda, general observattons 
on the relations of their bases to other 
bodies, 321 

Potato, when introduced to the British 
isles, 1 

Poultry, new method of rearing, 346^ ^ 
Priestley's electricity, 82, 327 
Pseudocrystals, 93 

Pyrites on the shore at Harwich, 222 

Q. 

Quendeville on diabetes, 230 


R. B. on such luminous phenomena !• 
the atmosphere as appear to depend 
on electricity, 81 

Raleigh, Sir W. brought the potato to 
England, from Virginia, 1 
Rapi,' li new variety of, 1 68 
Ray, on the tuberose, 58 
Reade, Dr. J. his account of a remark- 
able fact of an increase of temper^, 
aturc produced in water by agitation, 
;il3, 200 
Rcylout6, 57 
Re'istian tin mine, 24 
Rc^in sulphur, 238 
Riohter's experiments on molybdena, 
121 

Robillant, M. De, on native gold dust, 
26B 

Rolio, Dr. his mode of treating the di- 
abetes infallible, 232 
Roloff, Mr. on the fetid rmin of sul- 
phur, 238 

Root, esculent, a new one, described, 
168 

Kouf^, 27S 
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Safe, M. Le, his analysis of the Dead 
See watCTi 26, 272 
Salisbury, R. A, Esq. on the eultiva- 
^n of the polyanthoa tuberose, 65 
Salmon, Mr. on voltanlc crystals, 183 
Salts, action o^ on volatile oil^ 145 
Sausaure, De, on blectric clouds, 
87— His encysts of jade, 104 
SausBurite, jcajade 
Scheele*8 discovery of metal in molyb- 
dena, 121, 125, 192 ■ 

Scheider, Dr. 94 
Schist, Mee Slate 

Sdentidc News, 78, 157, 238, 318, 
383 

Shav^ Dr. mistake of in natural his- 
tory, corrected, 319 
Shipwreck, lives saved in cases of, by 
means of Mr. Daniers life-preyqjjpr, 
282^ 285 

Slate, adhesive, analysis of, 155 
Smeathman, 103 

Smithson, James, Esq. on the compo- 
‘Sition of the compound sulphuret 
fromHuel Boys, and an account ^f 
' : its crystals, 332 « 

Soap-suds used as manure, ^ ^ { 

S<^a, see Potash \ \ 

Sj^lanuia tuberosum, 1 
^uthwell, Sir RobeH, his notice of the 
introduction of the pouto to Ire* 
land, 2 

li^ecksteio, anaiyiis of, 173 * 

^ %»ewhley, Mr. on the culture pf the 
vine, 101 

Spheroid, direct attiaetioa 273 
•f^li^ni strudme and uiw o^ 974 
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StMtit^ or tale, e>m|taii<llN|«ital|ei# 
some vaiietiM oi; 1?0 r 
Stevens, Dr. oiydlgesliiHI, # 

Stomach, structnie and oIRoief )lldU% 
ferent animals, 6 

Strata, singular arrangement of Inihi 
chamof Jura, 64 

Stukely's notion of the si^een, 976 
Sulphureous resin, 238 
Sulphuret of lead, antimony, end eqp* 
per, 332 

Swamson, Isaac, Esq. 51 
Sweiuu8*s ** Florilegium,** 91 
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Talc, w# Steatite • 

Tangents, new property of, 336, 363 
Tatum, Mr J. on the effects of gsl* 

^ vanism on animals, 371 
Tennant, S. Esq. 26 
Thenard, M teeDupuytren 
Thompson, Dr. Thm. on the chemical 
nature of fluor spar, 238 
Thury, M, Hdricart, 98 
Timber trees, plantations of, 350, 366 
Time- pieces, compensation curb foi^ 
138 

Tinder, ignition of, 278 
Tondi, M 98 

Ton|^lier, M. on some pacudomoiplm« 
ses in substances that ferm pari of tlm 
mineralogical collection of the Couoe 
cil of qjmes, 9^ 228 
Tovar, Simon de, 56- • 

Transit telescope, error in theieml-c)feli 
of, 43 

Tremolite of St. GothardniltNetlbeda 
178 

TrommsdorlT, M. 199 
Tuberose, cidtore of the, 66 
Turner, Capt. 202 i 

Turnip, French, 168 . 

Turton, Dr. mLitake q( 208 
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VaiMiiieKo, Mi hii analysis of yemta^ 

^ 144--Of some jvaiieties of steatite, 
or talc, 170 ^ > 

Vegetables, tsM, imf^r^Mted by culture, , 
168 

Vince,. ProfbttOTil. > Oft grEfiUtion, 114, 
229, 276 

U. 

Ifrinary calculus, analysis of, 317^ 

W. 

Walker, Mr, his account of the birds 
that 'frequent the vicinity of Edin- 
burgh, 157 

Walker, P. Esq. 319 
Warltirei on Are ball^ 82 
Water heated by friction, 1 13 , 

Watson^s electrical experiments, 82 
Werner, M.' 105, 165 


Wernerian .Society of qalural hillonk 
78, 157, 238, 318 

Westrumb; Mr. 238 / ^ 

Winn, Mr. on the aurora boretlSf'ST 
W. N. on the construction of a ctirb 
affording a compensation for the it- 
feels of heat and cold in time-pieeel, 
by Mr. Wm. Hardy, t38-->On the 
cause of animal heat, 201— >On the 
ignition of tinder by compressed air, 
278 

Wood, decay of, inquiry intuthe causes 
of, and the means of preventing it, 

69, 102 ‘ j 

Woodward, Mr. 323 
Wright, Mr. description of his port- 
able artificial hMison, for taking al- 
titudes by sea or land, 279 
Wurzer, Professor, his analysis of an 
urinary calculus, 317 
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Yenite, description and analysis of, 139 
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